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Title & Document Type: 8654B Signal Generator Operating and Service Manual
Manual Part Number: 08654-90025
Revision Date: March 1977

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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| CERTIFICATION '

The Hewlett-Packard Company certzftes that thzs' instrument met its publzsh-
ed specifications at the time of shipment from the factory Hewlett-Packard
Company further certifies that its calibration measurements are traceable
to the United States National Bureau of Standards, to the extent aliowzd
by the Bureau’s calibration facility,, and to the calibration facilities of
other Internatzonal Standards Organization members. :

e

WARRANTY AND AssnsITAucE

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from the date of shipment. Hewlett-
Packard will, at its option, repair or replace oroducts which prove to be -
defective during the warranty period provided they are returned to Hewlett-
Packard, and provided the preventive maintenance procedures in the manual
are followed. Repairs necessitated by misuse of the product are not covered
by this warranty. * NO OTHER WARRANTIES ARE EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE. HEWLETT-PACKARD IS NOT LIABLE FOR CON-
SEQUENTIAL DAMAGES. )

Service contracts or customer assnstance agreements are available for
Hewlett-Packard products

For any assistance, contact your nearest Hewlett- Packard Sales and Service
Office. Addresses are provnded at the back of this manual
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- SIGNAL GENERATOR

(lnéluding Option 003)

SERIAL NUMBERS

This manual applies directly to instruments with
serial numbers prefixed 1710A. g

. For additional important information about serial
| numbers, see INSTRUMENTS COVERED BY
MANUAL in Section 1. .

With changes described in Section VI, this manual
also applies to instruments with serial numbers pre-
fixed 1512A, 1521A, 1529A, 1531A, 1532A,
1550A, 1612A, 1633A, 1638A, and 1647A.

© ~ HEWLETT-PACKARD COMPANY 1975, 1977
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* Model 86548

GENERAL

~ SAFETY SYMBOLS

byl

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation. This product has

been designed and tested in ace orddnw with inter-

natlonal standdrds

& product will be marked with this

% symbol when it is necessary for
the user to refer to the instruc-
tion manual (refer to Section 11
of this manual, |

N

Indicates hazardous voltages.

RN

Indica to.s 0 u'th (ground) tormmal

The WARNING sign denotes a

| hazard. It calls attention to a

procedure, practice, or the like,

which, if not correctly performed

or adhered to, could result in

personal injury. Do not proceed

beyond a WARNING sign until

the indicated conditions are fully
understpod and met.

[
™

$ CAUTION

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

Instructlon m'mu.xl bymbol the

SAFETY CONSIDERATIONS

Safety Consid'eratioris

' SAFETY EARTH GROUND

This is a ba(ety Class I product (provided with a
protective earthing terminal). An uninterruptible
safety earth ground musi be provided from the
main power source to the product input wiring ter-
minals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been |
impaired, the product must’ be made inoperative “

and be secured against any unintended operation.

N

BEFORE APPLYING POWER

Verify that the product is configured to match the
available main power source per the input power

(¢ ()nhguratlon m.strlu,tlon.s provndm in this manual,

i
/

Af this pmduct 18 to.‘/l,ne energized via an autti)-trans~ .

former make sure the common terminal is con-

nected ‘to the n('utml {(grounded side of mains
supply). ' : ' a

SERVICING

Any servicing, adjustment, maintenance,
or repair of ‘this product must be per-
. formed only by qualified personnel.

Adjustments described in this manual
may be performed with power supplied
to the product while protective covers
are removed. kEnergy available at many
points may, if contacted, resull in per-
sonal injury. '

Capacitors inside this product may still
be charged even when disconnected from
its power source,

To avoid a /zre hazard only fuses with
the required current rating and of the
spectfzed type (normal blow, time delay,
etc.) are to be used for r(’pla('emont
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to installation, operation, testing, adjustmeht and
maintenance of the. Model 8654B Slf.,nal Generator.
Figure - .1-1 shows the }]ewlott Packard Model

8654B Signal Generator with’ Reverse Power Pro-

cable.

1-3.

. Section I, GENERAL INFORMATION, describes
the instruments documented by this manual and .

covers instrument identification, description, acces-
| sories, specifications, and other basic ‘in't'ormation '

Sectlon i, INSTALLATION provides mlormatxon
about incoming inspection, power requlrementq

‘Sec'tion;” mn, OPERATION, provides information

about panel features, and gives operating checks,

mstructlons and mamtenance information.

Section IV, PERFORMANCE TESTS, prowdes in-

. formation required to ascertain that the instrument

" Section VI,

iz performing in ac u)rdance thh published

spemflcatlons :

Section V, ADJUSTMENTS provides mformatlon

required to properly adjust and ahgn the mstru-l"
. ment after repalrs are made. -

ordering information for mp]dceable parrts and
ab&embhes |

“ Section VII, MANUAL CHANGES, provides man-
‘ual change mt‘ormatxon necessary to document all .

~ prefixes listed on the title page. In addition, this
section also contains recommended modlt‘ncatlons';‘

vfor the earher instrument conf:gurbtlons o

REPLACEABLE PARTS, provxdes»

tection, Option 003; and the mstrument powel 146,

General Information

SECTION l

the flrst three scctlons of thns manual. Addltl(mal |

copies of the Operating [nformation Supplement
may be oidered separately through your nearest
Hewlett-Packard office. The part number is llsted

on the tltle page of th.s manual ' R

Model 8654B
G GENERAL INFORMATIOI\I
INTRODUCTION |

1- 2 'I‘hjs manual contains in formatiori pertammg "

Also listed on the utle pdge of this manual |
below the manual part number, is a “Mlcrofxc'ho”

| part number. This number may be used to order 10

The information in thlb manual is divided X 15 cm (4 x 6: inch) microfilm transparencies of

- into sections as shown helow:

the' ‘manual. Each microfiche contains up to 96
photo duphcates of the manual pages ‘The micro- -

 fiche packige - also. mcludes ‘the. latest Manualg-:

16, SPECIFICATIONS

'mounting, storage, and shipping of the instrument.

Section V"l SERVICE includes mformatlon ror

quired to troubleshoot and repalr the m.;trument .
- ' ' L recommendq that you pm‘lodncally request. ‘the
7 1-4. Packaged with thls manual is an’ Operatmg- g
Information Supplement. This is simply a copy of .

~ Changes supplement as well’ as all pertmont Ser- . |

- 1-1.

-maybc uested S i M /

vice Notes. | S e
! "y

1-7. Imtrument Spvcm( ations are hsted in 'l’ablo

‘These rspeml’lcahons are the porfm‘mamo

standardb 01} limits against whuh the 1mtrument

L

18/ INS TRUMENTS COVERED BY MANUAL”

1-9. This mstrument has a two- palt serml num-
bor The flrst: four digits and the letter constitute
the serial number prefix, which denutes the instru-

ment’s configuration. The last five dng,lts form the
suffix that is unique to each instrument. The con-

. tents of this manual apply directly:to mstrumentq

‘having the same ;' serial number prefix as listed

under b[* RIAL NUMBFRS on the Htlo pago

- 1-10. An mstmment manufactured at‘ter Lhc prmt

ing of this manual may have a serial number that is

not listed on the title: page. This unlisted serial

number prefix mdlcates that the instriment is dif- -
ferent from those documenmvd in this manual. ’lhe'
manual for thl‘i instrument jis supplied with a Man-
ual Changes bupplement that ¢ontains ‘change i infor-

matlon that documenta the dmfterenves

4 ;
, - o |

1- 11 In agddltnon ton change mformatmn tho bllp-
plement may conhaﬁn mfortmatlon for corre(tmg
errors in the manual. To keéep this manual as' cur-

rent and; accurate as po&snble Hewlett-Pac kard

late‘st Manual (‘hanges supplemenq The supple-
ment fer this manual is keayed to thns manuals

,,i
. 11

At P . .
G K ; [T ‘,
‘v.".'g,\ . (LR f L, Lo




General Information -

)

 Instruments Covered by Manual '(Con't:’.d) | |
~.print date and part number, both of which appear
‘o on the' title page. Complimentary copies of the -

supplement are available ffom Hewlett-Packard.

112. For information concerning a serial number |
“prefix not listed on the title page or in the'Manual
- Changes supplement, comuact your nearest Hew!ett-

Packard office.

"113. DESCRIPTION

1-14. The HP 86548%-8@%] 'Generafor is a "port-

© able, solid-state RF source providing calibrated and

= leveled signals from 10 to 520 MHz, and from +10 .
. to —130 dBm (+8 to —130 dBm with Option 003).

- An internal oscillator provides calibrated amplitude

- and frequency modulation at 400 and 1000 Hz.

Calibrated modulation from an external ‘source is
also possible. A front-panel meter indicates output
level, percent AM, or I'M peak frequency deviation.

. .1-15. OPTIONS

- 1-16. Option 003 adds internal reverse power pro-
. tection for-the Signal Generator’s output circuitry

( guaranteed to protect against reverse power up to
25 watts). The protection circuit uses a limiter and
relay to prevent damage to the outpui circuitry
and to automaticaily restore generator operation
when reverse power is remcved. Option 003 also
protects the instrument when the LINE switch is
off.

1-17. EQUIPMENT AVAILABLE

’,"1-18. Information may be obtained on the acces-
.sories and equipment, or they may be ordered by

. .

contacting your nearest Hewlett-Packard office.
Refer to the HP model number. . |

1-19. ‘C‘omplemehtary Equipment

1-20. Modulation Oscillator. The HP Model 651B
Test Oscillator is fully compatibleé for external

. modulation of the Signal Generator.

1-21. Output Amplifier. The HP Model 8447C

Power Amplifier is suitable for increasing the out-
put level of the Signal Generator t» >+17 dBm.
Typical gain is 30 dB. Typical 3-dB bandwidth is
10400 MHz. | ; : '

1-22. Output Amplifier. The HP Model 8447E
Power Amplifief is suitable fi)r increasing the out-
put level of the Signal Generator to >+15 dBm.
Typical gain is 22 dB. Typical 3-dB bandwidth is

0.05 to 1400 MHz, . S ’

Model "8'6\54B"\,

1-23. Synchronizer/Counter. The HP Model 8655A

Synchronizer/Counter is designed to monitor and

phase lock: the output frequency of the Signal

Generator. Maximum counter resolution over the
generator’s frequency range is 100 Hz. Maximum

- counter resolution when phase locked to the
8654B is 500 Hy.

\

A

1-24. Accessories o |
1-25. Termination. The HP Model 11507A Output

" Termination may be used to match the Signal Gen-

erator’s 50-ohm output to low impedance circuits

(5 ohms minimum), or to allow the generator to
drive high impedance ‘circuits at frequencies to
.65 MHz. The termination may also be used as a

dummy antenna for receiver ‘measurements.

1-26. 75-Ohm Adapter. The HP Model 11687A 50 -

to 75-ohm Adapter may be used to match the Sig-

- nal Generator output to'a 75-0hm load. The OUT-

PUT LEVEL dial and mieter scale remain calibrated
in volts, but a correction factor is necessary to read
output calibrated in ¢ Bm.

1-27. Freguency Dr/)ubler. The HP Mﬁdel 11690A
Frequency Doubler extends the .usable range of
signal sources to 1 GHz. Conversion loss is <13 dB.

1-28. Mixer. The HP Modei 10514A Double Bal-
anced Mixer may be used as a current controlled
attenuator, an amplitude, pulse, or square-wave
modulator, or a phase detector.

- 1-29. Transit Case. A transit case 1s available to

protect the Signal Generator while transporting it
from location ‘o location. The case meets the re-
quirements of MIL-C-4150 and may be ordered by
specifying HP par’ number 9211-1895.

1-30. SERVICE AND USER AIDS

1-31. Video Tapes. Video tapes covering instru-
ment use, application, and service are available.
Contact the nearest Hewlett-Packard Sales and

Service office for a list of presently available tapes.

1-32. Application Noies. Informative notes con-
cerning the use of signal generators are also avail-

able from ‘the nearest Hewlett-Packard Sales and -

Service office, ‘

1-33. Service Notes. Hewleit-Packard malkes design
- Improvements to its current line of instruments on

a continuing basis. Many of these improvements

can be inzorporated into earlier produced instru.

».‘
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Service and User Aids (Cont’d)

ments. Modification and general service informa-
tion is passed on in the form of Secrvice Notes. To
obtain the Service Notes contact the nearest
Hewlett-Packard Sales and Service office.

1-34. WARRANTY

1-35. The Signal Generator is warranted and certi-
fied as indicated on the inner front cover of this
manual. For further information, contact the
nearest Hewlett-Packard Sales and Service office;
addresses are provided at the back of this manual.

1-36. RECOMMENDED TEST EQUIPMENT

1-37. The equipment recommended for perform-
ance testing, adjustments, and troubleshooting is

General Information

hstéd in Table 1-2. Only equipment that meets or
exceeds the critical specifications should be used
in place of that shown in the table.

NOTE
The 8654B is a safety class I instrument. It
has been manufactured and tested in accord-
ance with international standards. This instru-
ment and all related documentation must be
reviewed for familiarization with safety mark-
‘ings and instructions before operation. Refer
to the Sqfe\ty Considerations page found at
the beginning of this manual for a summary
of the safety information. Safety information
pertinent to the task at hend (installation,
- operation, performance testing, adjustments,
‘or service) is found throughout this manual.

Table 1-1. Specifications (1 of 2) }

level vernier range unlvs:; otherwnse speutled

FREQUENCY CHARACTE RISTICS

Range: 10 to 520 MHz in 6 ranges:
10 to 19 MHz
19 to 35 MHz
35 to 66 MHz
66 to 130 MKz
130 to 270 MHz
270 to 520 MHz

Accuracy: 3% after 2-hour warm-up. - ‘

Settability: Settable to within 5 ppm of the desired
frequency with an external indicator after 1-hour
warm-up.

S:ability (after 2-hour warm-up and 15 min. after fre-
quency change): <(1 kHz plus 20 ppm)/5 min.

SPECTRAL PURITY Co
* Harmonic Distortion (output power <+3 dBm):
>20 dB below carrier (dBc).
Option 003: >15 dBc.

* Subharmonics and Non-harmonic Spurious (excludmg
line related): >>100 dBc. .

Residual AM (average rms): >55 dBc in a 50 Hz to
15 kHz post-detection noise bandwidth.

Residual FM on CW (averaged rms deviation): .
<0.3 ppm in a 0.3 to 3 kHz post-detection noise
~ bandwidth. <0.5 ppm in a 50 Hz to 15 kHz post--

detectnon noise bandwidth.

SPECIFICATIONS -
Specifications apply from 10 to 520 MHz for output power <+10 dBm and over the tOp 10 dB of output

OUTPUT CHARACTERI“TICS

Range: 10 dB steps and a 13 dB vernier provide power
sethngw rom +10 dBm to -~130 dBm (0.7V to
0.07 uV) into 50(2. For Option 003, maximum
output level is +8 dBm (0.56V).

Impedance: 5052 ac coupled. SWR <1.3 on 0.1V
_range or lower, With Option 003, SWR <1.5 on
0.1V range or lower.

Level Accuracy:

Using Full

Using Top 19 dB of Vernier Ram\\e"
. gop ' ’ Vernier Range

Output Level '+10"‘ to| ~7to [--57t¢|-97t0 | +10* to
(dBm) -7 | ~57 ~97 | -127| -130
Tota'I Accm-;.cy ‘
as Indicated on | 1.5 | +2.0 | +2.5 | +3.0 | Add +0.5
Level Me:ter (dB)

Note: Level Accuracy error consists of allowances for meter
accuracy, detector linearity, temperature, flatness, attenuator
accuiacy, and twice the measurement error.  All but the atten-
uator accuracy and the ncasurement orrer can bo calibrated
out with a power mzier at a fixed frequency and a fixed vor-
nier setting,

*For Option 003, maximum output lbvul is +8 dBm (0.06V).

Level Flatness: +1 dB referenced to the output at

o

250 MHz for output levels > —7 dBm.

1-3
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Table 1-1. Specifications (2 of 2)

OUTPUT CHARACTERISTICS (cont'd)
AuXiliary RF OutputI:. > ~T7 dBm (100 mV) into 500,

Leakage (with all RF outputs terminated properly):
Leakage limits are below those specified in MIL- I
6181D. Furthermore, with an output level <0.01V,
less than 0.5 uV is induced in a 2-turn, 25 mm (1 -inch)
diameter loop 25 mm (1 inch) away from any surface
and measured into a 5052 receiver.

Reverse Power Damage Level:
75 Vdc maximum. Output Range 1V and 0. 3V
250 mW (+24 dBm). All other output ranges:
500 mW (+27 dBm).

Reverse Power Protection (Option 003): Protecis signal
generator from accidental applications of up to 25W
(+44 dBm) of RF power (between 10 and 520 M}Iz)
'into generator output.

MODULATION CHARACTERISTIC

Amplitude Modulation: Specifications app]y for output
power <+3 dBm.' \

Depth: 0 to 90%.

Modulation Rate:
Iaternal, 400 and 1000 Hz +10%.
External 3 dB bandwidth, dc-coupled to >20 kHz,

+ External AM Sensitivnt'y (0.1 £ 0.01)% AM/mVpk
in*> 6002, with AM LEVEL verni-r ot fully ‘cw
position.

»' Indicated AM Accuracy :2 +(5% of reading +5%
of full scale).

Peak Incidental Frequency Devratlon (30% AM)2
less than 200 Hz

Envelope Distortion:> <3%, 0 to 70% modulation;
- <b%, 70 t(} 90% modulation.,

!

1

SPECIFICATIONS

Frequency Modulation: fully calibrated.

Peak Deviation:
0 to 30 kHz from 10 to 520 MHz.
0 to 100 kHz from 80 to 520 MHz.

Deviation Ranges Oto3 kH;, 0 te 10 kHz, 0 to
30 kHz, 0 to 100 kHz ~

Modulation Rate:
Internal, 400 to 1000 Hz *10%
External 3 dB bandwidth, dc coupled to >25 kHz.

FM Dlstortlon 12 <2% for devmtrons up to 30 kHz,
<3% for deviations up to 100 kHz.

Extemal FM Sensitivity:? 1 volt peak yields maxi-
mum deviation indicated on peak deviation meter
with FM LEVEL vernier at fully cw position.

Sensitivity Accuracy (315° to 35°C)%: +12%. For
100 kHz deviation L'ange above 130 MHz, +15%.

Indicated FM Accuracv (15° to 35°C)*: £(12% of
reading +3% of full. scale) For 100 kHz deviation -
range above 130 MHz, add 3% of reading.

incidental AM:* < 1% AM at 30 kHz deviation,

GENERAL CHARACTERISTICS

Power: 100, 120, 220, or 240 volts +5%, —10%, 48 to
440 Hz; 25VA maximum, 2.29 m (7% ft) power
cable furnished with mains plugs to match destina-
tlon requirements. '

‘Weight: Net, 7.9 kg (17 Ib, 6 oz).

Dimensions:> 266 mm wide x 178 mm high x 305 mm
deep (10%” x 7 x 127).

AM is possible above +3 dBm as long as the combination of the |
AM depth plus carrier output level does not exceed +9 dBm,

2400 and 1000 Hz modulation rates.

Dimensions are for general inf(rr"li'ir_rrt'ion only. If dimensions are
required for building special enclosures, contact your HP ofiice.

N by U e ekl _ur..uu!
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Table 1-2. Hecomniended Test Equipment {1 0f 3) |

General Information |

Instrument Type

‘Critical Specifications

Suggested Model

,Use*

20 dB Amplifier

Range: 10—520 MHz ‘ o
Gain: 20 to 25 dB ..
Flatness over Range: +2 dB
Impedance: 5082 . |
Noise Figure: <5 dB | !

HP 8447A
|
A

W

ir"“‘ N
Ny
v

20 dB Amplifier

Flatness:

'Noise Figure: <5 dB to 1 GHz

Range: 400—1200 MHz
Gain: >20 dB

+2dB
Impedance: 5052

1
LI

HP 84478

\\\\\\\\

40 dB Amplifier

‘Gain: 20 and 40 dB +1 dB

- Output: >1 Vrms into 502

Range: 5 Hz to 50 kHz‘

Input Impedance: >5k§2
Output Impadance: 5052
Noise: <(25 uVrms referred to input

HP 465A \

{

y}v " ¢

One-Inch Loop Antenna

2-turn, 25 mm (1 inch) dia., 25 mm (1 inch) from end.
To ensure measurement accuracy, no substitution is
possible. Fabrication depends upon machining and
assembling to close tolerances.

HP 08640-60501

10 dB Step Attenuator

~ Accuracy: *1. 5 dB to 50 dB below 520 MH:z .

Attenuation: 0 50 dB in 10 dB steps
Range: de—520 MHz

HP 355D

P, A

10 dB Attenuator
(req’d for Opt. 003 only)

Accuracy: £0.5 d3 to 520 MHz

HP 8491A Opt. 010

‘Digital Multimeter

" Vc'tage Range: 1V or less

 Ohms Range: to 1 MQ

Display: 4'% digits or more }
DC Accuracy: £(0.03% or reading +0.02% of range)
AC Accuracy: *£(0.25% of reading +0.05% of range)

" HP 34702A/34740A

P,AT

Distortion Analyzer

"Minimum Input: <300 mVrms

Range: ‘2.0 Hz to 10 kHz
Distortion Range: <0.1%

HP 331A

P, A

Frequency Meter

| Fitter kit

Meter (10 kHz and 100 kHz Butterworth filters)

Ranges: 100 kHz to 10 MHz
Linear Analog Output: 1V for full scale

Outp'u‘t’"Low-pasé Filters for HP 5210A Frequency

HP 5210A

. HP10531A

P, A

P = Perfdimnnqe; A = Adjustments; T = Troubléshooting

-----
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N . Table 1-2.‘ Fecommended Test Equipment (2 of 3) |

Instrument Tvpe

Critical Specifications Suggested Model Usej“
4 MHz tl.ow}-pmsz:‘. Filtér '4 MHz low-pass (3 pole) CIR-Q-TEL** P,A
- Impedance: 502 'FLT/21B-4-3/
50-3A/3B
15 kHz Low-pass Filter | 15 kHz low-pass (7 pole) CIR-Q-TEL** P
* | Impedance: 5052 FLT/21B-15K-

Ripple: <t0.2 dB 7/50-3A/3B
Frequency Counter | Range: to 520 MHz - HP 5383A P,AT
: ‘ Input Sensitivity: <100 mV '

Inputs: 50£2 and high impedance (1 MSZ)

Accuracy: +0.1%
Frequency Counter Range: to 520 MHz HP 5345A/5354A A
(If available, substitute | Input Sensitivity: <100 mV (HP 5345A/5353A
for HP 5383A) Inputs: 502 and high impedance {1 MQ) will also serve in this

Accuracy: +0.1% application)

Short Term Stability: < 2 x 10" rms for 1 s

Must be able to display frequency difference measured

“sequentially between two channels and to produce
an external gate pulsg at start of each count.
Mixer Double Balanced HP 10514A P, A
' Range: 10—520 MHz

Oscilloscope 50 MHz R'eal‘ Time HP 1820C/1801A/ | P,T

Sensitivity: 5 mV/division 182C
Power Meter Input Level: —20 to +20 dBm HP 435A P, AT

| Accuracy: +1% of reading |
Power Sensor Range: 10—530 MHz HP 8481A
| SWR: <1.2:1 '

RMS Voltmeter Range: 10 Hz to 50 kHz HP 34004 P
' Reading: True rms (ac only) |

Voltage Range: 1 mV to 10V full scale

Accuracy: 1% of full scale 50 Hz to 50 kHz

Scale: Voltage and dB
Signal Generator Range: 10—520 MHz HP 8640A P,.A

Output: > +7 dBm into 50§

Drift: <20ppm/10 min

Residual FM: <50 Hz rms in 20 Hz to 15 kHzr
post-detection noise bandwidth; <30 Hz rms in
0.3—3 kHz post detection noise bandwndth at
270—-520 MHz.

*P = Performance; A = Adjustments T = Troubleshooting
**CIR-Q-TEL INC. /10504 Wheatley /Kensington, MD 20795/Phone 301-946-1 800

1-6
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Table 1-2. Rep‘ommended Test Equipment (3 of 3)

~ Instrument Type X Critical Specifications " Suggested Model ~ Use*
Spectrum Analyzer | Range: 10—1200 MHz .. HP8558B/182C | P,A
' Input Impedance: 50£2 e ~ Opt. 807
Amplitude Calibration: ' ~

Display Accuracy: +0.25 dB/dB but not more than
. 1.5 dB over 70 dB dynamic range

5 | . ) K Flatness: *1 dB
o IF.Gain Step Accuracy: +0.2 dB

Vertical Reference Scale: 10 dB/division log, 2 dB/
division-(or less ) log, and linear display calibration.

Average Noise Level: <—102 dBm with 10 kHz IF
| bandwidth
Spurious Resposnes: >60 dB down for inputs of
—40 dBm or less
Maximum Bandwidth: >300 kHz
Span Width: 0—1 GHz
Compatible with Tracking Generator 1.

Test Oscillator - Range: 10 Hz to 50 kHz , HP 651B P, A
Output Impedance: 600S2 and 50.(2 o
Distortion: >40 dB down

. o | '{ Output Level: >1 Vrms

Tracking Generator Output: to 0 dBm (50%2) HP 8444A A
(required for Opt. 003 | Flatness: +0.5 dB ' Opt. 058
only) Compatil:le with Spectrum Analyzer ~
HP 8558B/182C
it Il
SWR Bridge (required Range: 10—520 MHz Wiltron Mode] ** A
for Opt. 003 only) Directivity: >40 dB “ 60N50
| Connectors: Type N ' '
FM Deviation Adjust- | Produces +0.949V square wave triggered by an exter- HP 08654-560084 A
ment Board . nal counter.
Resistance substitution clrcult No substitution is
possnble
5092 Load (2req) . HP11593A P
502 Load (required SWR <1.05 (dc—520 MHz) | HP 908A A
for Opt. 003 only) - '
Coaxial Short (Male B | - HP 115124 A
Type N)
» " Double Shielded Cable o L | kP 08708-6033 P
TN (BNC, Male, coaxial | "
. ~ 2required) '

*P = Pezformance: A = Adjustments; T = Troubleshooting .
**Wiltron Compa: . ;)30 E Meadow Dr./Palo Alto, CA 94303 /TWX 9103731]56/Phone 415-494-6666

1-7/1-8




. Model 8654B

Installation

SECTION 11

INSTALLATION

2-1. INTRODUCTION

2-2. This section provides information about in-
coming inspection, selecting the input line voltage,
operating environment, and information appli-
cable to bench and rack mounting.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage If
the shipping container or cushioning material is
damaged it should be kept until the contents of the
.shipment have been checked for completeness and
the instrument has been checked mechanically and
electrically. The contents of the shipment are as
shown in Figure 1-1, and the procedures for check-
ing electrical performance are given in Section IV.
If the contents are incomplete, if there is mechani-
cal damage or defects, or if the instrument does
not pass the electrical performance test, notify the
nearest Hewlett-Packard office. If the shipping con-
tainer is damaged or the cushioning material shows
signs of stress, notify the carrier as well as the
Hewlett-Packard office. Keep the shipping mater-
ials for the carrier’s inspection. The HP office will
arrange for repair or replacement without waiting
for claim settlements. |

2-5. PREPARATION FOR USE

2-6. Power Requirements:

2-7. The 8'654.B Signal Generator requires a power
source of 100, 120, 220 or 240 Vac +5% —10%, 48
to 440 Hz single phase. Power consumption is less

- than 25 VA.

28 Line Voltage Selection | . A |

2-9. Figure 2-1 provides instructions for line volt-
age and fuse selection. The line voltage for which
the " instrument is set is visible in the module
window.

CAUTION

To prevent damage to the instrument,
* make the line voltage and fuse selection
+ before connecting the power cable.

NOTE
The correct fuse rating for the line volt-
age is shown on the rear panel. Fuse part
numbers are given in the Replaceable
Parts Table in Section VI. (The reference
designatoris F1.)

|

PC BOARD, AMPL HP 5020- 8157

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate tuse-pull to left,

2. Select operating voltage by orienting PC hoard
to position desired voltage on top-lett side,
Push board tirmly into module slot,

3. Rotate fuse-pull back into normal position
and re-insert tuse in holders, using caution t
select correct fuse value, :
H ' ' '

Figure 2-1. Line Voltage Srlection

2-1




Installation

- 2-10. Power Cable

2-11. In accordance with international safety

standards, this instrument is equipped with a three-

‘wire power cable. When connected to an appro- |

priate ac power receptacle, this cable grounds the
instrument cabinet. The type of power cable plug
shipped With each instrument depends on the
country of destination. Refer to Figure 2-2 for the
part nurmbers ‘of .the power cable plugs available.

8120-} 378 8120-1351

8120-1369 8120-1689

- Figure 2-2. Power Cables Available

The protection provided by grounding
the instrument may be lost if any power
cable other than the three-pronged type
supplied is used to couple the ac line
voltage to the instrument. |

2-12. Operating Environment

2-13. The operating' environment should be within
the following limitations: ‘

Temperature . ... ... S 0 to +55°C
Humidity.............. .. v <95% relative

Altjtude ........ e <4600 metres (15 000 feet)

2-14. Bench Operation

2-15. The instrument cabinet has plastic feet and
foldaway tilt stands for convenience in bench
operation. The plastic feet are shaped to ensure

sélf-aligning of the instruments when stacked, The

2.2

Model 8654B

tilt stands raise the fron@ of the‘instrume‘nt for
“easier viewing of the control panel. '

2-16. Rack Mounting | |
2-17. Rack Adapter Frames. Hewlett-Packard

adapter  frames are an economical means of rack
‘mounting instruments that are narrower than full

rack width. A set of spacer clamps, supplied with
each adapter frame, permits instruments of dif-
ferent dimensions to be combined and rack
mounted as a unit. Accessory blanks are available
for filling unused, spaces. |

2-18. Combining Cases. Model 1051A and 1052A

.Combining Cases are metal enclosures that allow

combinations of third- or half-rack width instru-
ments to be assembled for use on a workbench or
for mounting in a rack of 482.5 mm (standard 19-
inch) spacing. Each case includes a set of partitions
for positioning and retaining instruments, and a
rack mounting kit. No tools are required for install-
ing the partitions. For bench use the cases have the
same convenience features as full rack width instru-
ments (i.e., foldaway tilt stands and specially-
designed feet for easier instrument stacking).

Accessories available for the combining cases in-

clude fan kits, blank filler panels, and snap-on full
width control panel covers.

i

2-19. STORAGE AND SHIPMENT

2-20. Environment

2-21. The instrument should be stored in a clean,
dry environment. The following environmental
limitations apply to both storage and shipment,

Temperature . ............ .. .. .. —40 to +75°C
Humidity................ ... .. . <95% relative

Altitude. . . ... .. -+ .<7600 metres (25 000 feet)

2-22. Packaging

2-23. Original Packaging. Containers and mate-
rials identical to those used in factory packaging
are available through' Hewlett-Packard offices. If
the instrument is being returned to Hewlett-
Packard for servicing, attach a tag indicating the

~ type of service required, return address, model

number, and full serial number. Also, mark the
container FRAGILE to assure careful handling.
In any correspondence, refer to the instrument by
model number and full serial number.
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2-24. Other Packaglng The followmg general in-
structions should be used for re-packaging with'

commercially available materials:

»a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of
service required, return address, model number,
and full serial number.)

. b. Use a strong shipping container. A double-
wall carton made of 2.4 MPa ( 350 psi) test materlall
is adequate.

, Installation

¢. Use enough shock-absorbing material (75-
100 mm) around all sides of the instrument to pro-
vide a firm cushion and prevent movement inside
the container. Protect the control panel with card-
board.

d. Seal the shipping antainer “securely.

e. Mark the shlppmg contamer FRAGILE
to assure careful handlmg

2-3/2-4
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~ Operation

'SECTION 111

OPERATION

3-1. INTRODUCTION
3-2. This section ‘provides complete operating
instructions for the HP 8654B Signal Generator.

The instructions consist of panel features, opera-
tor’s checks, operating instructions, and operator S

Before switching on the instrument, the
protective earth terminals of the instru-
ment must be connected to.the protec-
tive conductor of the (mains) power
cord. The mains. plug shall only be in-
serted in a socket outlet provided with a
protective earth contact. The protective
action must not be negated by the use of
an extension cord (power cable) without
a protective conductor (grounding).
Grounding one conductor of a two con-
ductor outlet is not sufficient protection.

. maintenance.

Ensure that all devices connected to this
instrument are connected to the pro-
tectwe (earth ) ground

Make sure that only fuses with the re-
quired rated current and of the specified
type (normal blow, time delay, etc.) are
used for replacement. The use of repaired
fuses and the short-ci; euztmg of fuse
holders must be aqvoided.

CAUTION

Before switching on thts mstrumént
make sure it is set to the proper line
voltage.

3-3. PANEL FEATURES

3-4. Front and rear panel features of the 8654B
Signal Generator are described in Flgures 3-2 and
3-3. These fngures contain a detailed description of

the Signal Generator controls, indicators, and

. connectors.

3.5. OPERATOR’S CHECKS

3-6. Upon receipt of the instrument; or to check .
the Signal Generator for an indication of normal
operation, perfom the operational procedures
listed in Figure 3-4. These procedures are designed
to familiarize the operator with the Signal Genera-
tor and permit a determmatlon of operating
capabllltles

3-7. OPERATING INSTRUCTIONS

3-8. General operating instructions are contained
in Figure 3-5. The instructions will familiarize the
operator with basic operating functions of the
Signal Generator.

39, ‘Auxiliary Output

3-10. The isolation of the AUX RF OUT from the
front panel RF OUTPUT is typically 30 dB. Any
signal that is coupled into the AUX RF OUT jack

‘may be transmitted to the front panel output. An

example of this is an -electronic counter used to
monitor the RF output frequency. Subharmonic
signals at the counter input may be coupled into
the AUX RF OUT jack and from there to the front
panel output where they are transmitted to the load.

3-11. OPERATOR’S MAINTENANCE

3-12. The maintenance responsibilities of the
operator are replacing the primary fuse, the LINE
switch lamp and zeroing the meter. | '

3-13. Fuses. The fuse is located on the rear panel

- within the power module assembly (see Figure 3- 3).

Figure 2-1, steps 1 and 3, explain how to remove

and install the fuse. Proper fuse ratings for selected
line voltages are given on the rear panel. Fuse part
numbers may be found in the . Replaceable Parts
Table in Sectlon VI. Reference designator is F1,

3-1




Operation

3-14. Line Switch Lamp Replacement. The lamp is
contained in the white plastic lens which doubles
for the pushbutton on the LINE switch. When the

_instrument is ON, the lamp should be illuminated.

3-15. Fiéure 3-1 shows the method of 'removirig
and installing the lamp. A replacement lamp, DS1,
may be ordered under HP Part Number 2140-0244.

3-16. Meter Zeroing. With the power off the

meter’s pointer should be positioned directly cver

zero. If the pointer is not at zero, insert a screw-

driver into the adjustment screw, (beneath meter),
and align the pointer with zero on the meter scale.
This adjustment should only be made when neces-
sary. If a large adjustment is required, the meter
calibration should be checked. - '

3-2

GUIDF
- e MP33
PUSHBUTTON, PLASTIC. LENS
HP 31010559

POWER LAMP REPLACEMENT

L Remove lens by pulling straight out, "
- 2. Replace lamp,
'3, To replace lens, align quide with notch *
in receptacle, Push straight in.

Figure 3-1. Lamp Heplacement' |

!
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FREQUENCY RANGE (MHz). Seiects the fre-

quency ;arige as Indicated on the control. skirt.

Flequeniﬁv Scale. Shows the range of frequencies

selected by the FREQUENCY RANGE (MHz)

control. R

Cursor. Indicates the output frequency; controlled
by FREQUENCY TUNE control,

FREQUENCY TUNE Control. Tunes to the de.

sired output frequency within the selected range.

METER Switch. Selects meter function.
FM: peak frequency deviation.
AM: percent AM. .
LEVEL: output level.

FREQUENCY FINE TUNE Control. Provides fine

adjustment of output frequency.

a Meter. Function controlled by METER switch.

FM (0—3 or 0—1C scale): read FM peak fre-
quency deviation directly from meter within
the range indicated by FM RANGE (kHz)

| knob.

AM (0—10 scale): read value ot' percent AM
-within 0 and 100% directly from meter.

LEVEL (dBm 50Q scale): determine output

level (dBm) by adding values indicated on -

OUTPUT LEVEL knob and meter’s scale.

8834 SIONAL ENERM’QR 10~ 5 OMMR

FRONT PANEL FEATURES
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LEVEL (0—3 or 0—10 scale): read output level
(volts) directly from meter on the scale indi-
cated on OUTPUT LEVEL knob. OUTPUT |
LEVEL knob indjcates output level for full-
scale meter deflection.

Mechanical Zeroing Adjustment. Screwdriver ad-
justment used to align meter indicator on zero
with power removed from the instrument (see
procedure in Section III).

Q RF OUTPUT Connector.. RF output through

Type N female connector. For standard instru-
menis, output level range is +10 dBm to —130 dBm
(0.7 Vrms to 0.07 uVrms) inio a 5052 load. For
Option 003, output level range is +8 dBm to
—130 dBm (0.56 Vrms to 0.07 uVrms into a
5082 load. AM is restricted above +3 dBm output.

CAUTION

If Option 003 is not installed, application of
>+24 dBm (250 mW) into the generator’s
oulput is likely to cause damage to the gen-
erator. Do not apply reverse power.

NOTE |
With Option 003 inStalled, the generator’s

output circuitry is protected against reverse
power applications up to 25 watts (see label).

Figure 3-2. Front Panel Controls, Connectors, and Indicators (1 of 3)
| 3-3
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FRONT PANEL FEATURES

. s' 00848 SIUNAL !NERATOB 19~ 3 Mhl D
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RANGE (Mupy

@ OUTPUT LEVEL Switch. Selects output range as
shown on knob skirt, +10 to —120 dBm (1V to
0.3 uv). ‘

| 0 Output Level VERNIER. Fine adjusts RF output

level continuously within a 1‘3 dB range as indi-
cated by the meter.

| Q AM LEVEL control. Varies percent AM of RF sig-

* nal (internal or external AM mode).

(@ AM OUTPUT/INPUT Connector. Provides output

for internal AM signal or input for extemal AM
signals.

' AM INTERNAL mode: open-circuit output

level ~5 Vrms, output impedance 10 kS2.

AM EXT (external) mode: input impedance

~60082 dc coupled. With AM LEVEL set

fully cw, 1V peak input produces 100% AM

. and full-scale meter deflection (0—10 scale).

| CAUTIONv

Applied voltages greater than 10V peak (ac
+ dc) can damage the AM ctrcmtry

m AM Source Switch. Selects amplitude modulation

source: INTERNAL, EXT (external), or OFF.

".J.\...;,:,.','.".'.'.‘.Q;. mmugm P

« ‘.,_;:”: i
s .,..i@;z..._

'NOTE

A mechanical interlock prevenls simultaneous
internal AM and FM. However, simultaneous
AM and FM is possible if at least one source is
external.

0 400 Hz/1 kHz Switch. Selects 400 Hz or 1 kHz

internal modulation signal.

@ FM Source Switch. Selects frequency modulation
source: INTERNAL, EXT (external), or OFF.

NOTE

A 'mechanical interlock prevents simv’ia-
neous internal AM and FM. However, simul-
taneous AM and FM is possible, if at least -
one source is external.

@ v ouTPUT/INPUT Comnector, Provides out.

put for internal FM signal or input for external
FM signals. '

FM INTERNAL mode: open-circuit output
level ~5 Vrms, output impedance ~10 kS2.

'FM EXT (external) mode: input impedance

~60052, dc coupled. With FM LEVEL set

fully cw, 1V peak produces full-scale meter

deflection and the maximum peak frequency
deviation determined by FM RANGE (kHz).
See Table below. '

Figure 32 Front Panel Con_trols, Connectdts, and Indicators (2 of 3)
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FRONT PANEL FEATURES |

FM RANGE Meter Full-Scale Devia- | NOTES

(kHz) Scale tion (kHz) _ o | ‘

; 3 . FM is not specified on the 100 kHz range for
3 0—3 | 316 ' ~ RF signa(s less than 80 MHz.

' , 10 0—10 10 , :
b ' 30 0—3 316 For best ¥M performance, use lowest range
\, 100 0~10 , 100 which includes the peak deviation desired.

1 CAUTlON @ FM LEVEL Control Vanes peak frequency devia-

tion (internal or external P‘M mode). Maximum

Applied voltages greater than 10 Vpk (ac + peak deviation determined by FM RANGE (kHz)

dc) can damage the FM circuitry. ,

_ setting.
@ FM Range (kHz) Switch. Selects one of four peak |
frequency deviaton ranges: 0—3 kHz, 0—10 kHz, |
0—30 kHz, or 0—100 kHz. Peak frequency devia- @ LINE OFF/ON Switch. Controls primary power.
tion is set with FM LEVEL control. INluminated when switch is set to “ON”’,

Figure 372. Front Pangl ‘Cnntrol;, Connectors, and Indicators (3 of 3) ‘
' | 35
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0 AUX RF OUT Connector. Provides RF signal,
10—520 MHz at > —7 dBm (fixed level) output
into a 5082 load. Signal is unleveled and does not
contain amplitude modulation but does contain
calibrated frequency modulation.

NOTE

The isolation of the AUX RF OUT from the

- front panel RF OUTPUT is typically 30 dB.

Any signal that is coupled into the AUX RF

. OUT may be transmitted to the generaotor’s

‘output. An example of this is an electronic

counler used to monitor the RF output fre-

quency. Subharmonic signals at the counter

input are coupled into the AUX RF our

and from there to the front panel output
where they are transmitted to the load.

© PHASE LOCK INPUT Comnector. Couples output
of an external phase lock synchronizer such as HP
8655A to the electronic fine. tuning circuit in the
“Signal Generator. Stability (drift) of generator is
then determined primarily by stabilily of reference
oscillator in the synchronizer. (The synchron-
izer’s input can be connected to AUX RF OUT.)

- REAR PANEL FEATURES

R T R s Ty oo ¥
“‘
'
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WARNING
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NOTES

Use of a phase lock synchronizer will likely
cause some degradation of FM sensitivity
accuracy and indicated FM accuracy.

Do not use HP Model 8708A synchronizer

or any low-impedance source to drive .the
PHASE LOCK INPUT port.

a Line Module Assembly. Permits operation from
100, 120, 220 or 240 Vac. The namber visible in
window indicates nominal line voltage to which
instrument must be connected (see Figure 2-1).
Center conductor is safety earth ground.

Any interruption of the protective (ground-
ing) conductor inside or outside the instru-
ment or disconnection of the protective
earth terminal is likely to make the instru-
ment dangerous. Intentional interruption is
prohibited. (See Section II. )

o Receptacle. To couple Line Power Cable to
instrument. | o

Figure 3-3. Rear Panel Features (1 of 2)

| l
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REAR PANEL FEATURES

° Line Voltage Selection Card. Matches transformer o Window. Safety interlock ensures fuse cannot be

primary to available line voltage. removed while power cable is coupled to the
- | : . 8654B. :
o © Fuse. 250 ma (250v, Nomal Blow for 100/ 5
i : 120 Vac. 175 mA (250V, Normal Blow for 0 Serial Number Plate. First four numbers and letter
‘lg 220/240 Vac. | . constitute the prefix that denotes the instrument .
3 ‘ | - configuration. The last five digits torm the suffix
a FUSE PULL Handle. Mechanical interlock to that is unique to each instrument. Thé Serial Num-
guarantee fuse has been removed before Line Volt- ber platq} also indicates any options supplied with
age Selection Card can be removed. . ~ instrument.

Fighre 3-3. Rear Panel Features (2 of 2) -
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OPERATOR'S CHECKS
N | |
/ OSCILLOSCOPE
MODEL 8654B . ‘
AUX RF OUT
(REAR PANEL
v @ Q°@ STEPj)
; X o_Ll_ oo '
AM RF ‘ .
‘ : OUTPUT (()SL"I’L';’UJ) VERTICAQ,I EXTERNAL
] , , BNC TEE INPUT | TRIGGER
| I
502L0AD |
— | "* L J
INITIAL SETTINGS

RF OUTPUT

~0.3 Vp-p.

c. ‘Set'the generator’s controls as follows:

'METER . . . .

FREQUENCY RANGE (MHz)
FREQUENCY TUNE . .
OUTPUT LEVEL Switch .
Output Level VERNIER
AM

400 Hz/1 kHz

d.  Connect the equipment as shown above and veri

a. Vérify that the p’ower transformer primary is matched to the lihe voltage and that the correct fuse is
installed within the rear panel Line Module Assembly. See Line Voltage Selection in Section II.

b.  Insert the power cable to the power outlet and Line Module receptacles. Set the LINE switch to O ;
the lamp within the switch lens should be illuminated. :

LEVEL

10—19 MHz

10.0 MHz

01V

Full scale meter reading (0.1 Vrms)

OFF -
. OFF
.~ 1kHz

fy that the 10.0 MHz signal has an output level of

| NOTES
The oscilloscope must h_ave a bandwidth of >10 MHz to perform

these checks.

‘ ‘ N ) . '
If the oscilloscope has a 502 input impedance, the BNC tee and

5082 load should be omitted.

!

3-8

_Figure 34. Operator’s Checks (1 of 2)1
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'OPERATOR'S CHECKS

AMPLITUDE MODU LATION
e.  Set the 8654B AM Source to INTI:.RN AL and set the oscilloscope time base tngger to external

f. Set METER Swntch to AM and rotate AM LEVEL control cw until the meter indicates 50% modulatlon

depth. Verify that the AM envelope display shows a peak-to-valley voltage difference of about 0.15V
with a period of 1.0 ms. .

"'“'"'!'!"H"!‘H'!HI’IIIt'l!ll’flllllllllllll'l!

QLR T

l’Hlle![.I_‘llIIH!HIIUHIHHII!!!!\”!}!!!H””U”

Lo,

Typical AM Envelope | | Typical FM Display with -
| CW Display for Comparison

g Set the 40v Hz/1 kHz switch to 400 Hz; 'verify the AM envelope period is 2.5 ms.

FREQUENCY MODULATION

h.  Set AM Source switch to OFF and set FM Source switch to INTERNAL. Set the oscllloscope time base
trigger to internal.

. . ’ fe
i

i.  Set METER switch to FM and FM RANGE (kHz) to 30 kHz. Adjust FM LEVEL so that the meter
mdncates 30 kHz peak frequency deviation. Verify that the oscilloscope shows the typncal FM display.

_ AUX RF OUT o ' .-;)._(;.,}.

J- Connect the generator s AUX RF OUT (rear panel) to the osqilimmpe s vertical mput and verify that
a 10.0 MHz signal of > 0. 3 Vp-p is displayed. :

Figure 3-4. Operator’s Checks (2 of 2)
39
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S "~ OPER TING INSTRUCTIONS - .
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LINR
Lo uN
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TURN ON ' - | C . 5 ‘
a.  Verify that the power transformer priméry is matched to the line voltage. See Line Voltage Selection
in Section II. : !

b. Check the fuse, which is contained in the Line Module Assembly, for the correct rating. The voltage and
_current ratings are given in a table on the rear panel. If necessary, change the fuse,

c.  Insert the power cable to the pbwer outlet and the Line Module recé‘ptacles. Press the LINE switch
and release. The switch should remain in, the lamp within the plastic lens shou]d be illuminated, and |
the cursor on the curved portion of the button should indicate ON, e |

NOTE

To ensure the 8654B will perform to the standards set forth in the
published specifications, let the instrument warm up for two houss

before using.

 FREQUENCY SELECTION
d. Set FREQUENCY RANGE (MHz) o to the range which includes the desired carrier frequency.

e.  Tune to the carrier frequency with the FREQUENCY TUNE co trol ° ; FREQUENCY |FINE

- TUNE eprovides greater tuning resolution. The Cursor o indicates the carrier frequency.

Figure 3-5. Operating‘lnstmctions (10f5)

{
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o l  OPERATING INSTRUCTIONS

OUTPUT LEVEL SELECTIGN - S o
f.  Set METER switch @) to LEVEL. Set the OUTPUT LEVEL control @) and VERNIER @) to the
desired output level. For optimum AM performance and level meter accuracy, the VERNIER control

should be set for a meter indication of —7 to +3 on the dBm scale (> 1/ full scale). Amplitude modula-
tion is restricted above +3 dBm, |

A
>

\

g Vary the VERNIER control 0 until the ievel indicated on the OUTPUT LEVEL range control m
added to the Meter indication o equals the desired level. (For voltage, keep in mind that meter full-
scale is equivalent to the voltage shown on the OUTPUT LEVEL range control skirt m J)

AM — INTERNAL
h.  Set AM Source {fJ) to INTERNAL.

i.  Select 400 Hz or 1 kHz modulation rate with the 400 Hz/1 kHz freqﬁency switch @ .

J. Set METER switch 0 to AM and vary AM LEVEL control @ until the Meter u indicates the
desired modulation depth. Use top scale (10 = 100%). - ( :

‘ * AM — EXTERNAL

k. " Set METER switch @) to AM, and aM Source @) to EXT. Apply signal to the AM OUTPUT/INPUT
connector @ (600 ohm load irhpedanée). 'The Signxl Generator requires 1 Vpk (0.707 Vrms) for 100%
modulation (AM is specified to 90%). Set percent AM using AM LEVEL Q and Meter a . RN

: CAUTIQN
Danwge"to the generator’s internal circuitfy may occur if inputs
greater than 10 Vpk (ac + dc) are coupled into the AM OoUTPUT/
INPUT connector. ! .

!

\

NOTES,
For more precise setting of %AM usinb an external source, set AM
LEVEL Q fully cw. Monitor the voltage at AM INPUT with an
b external voltmeter. With AM LEVEL set fully cw, 1 Vpk
' (0.707 Vrms) produces 100% AM (AM is specified to 90%).

Amplitude modulation is not recommended when the OUTPUT -
LEVEL control is set to +10 dBm. If AM is necessary, monitor the
RF output with an oscilloscope to verify that the distortion is
minimal. Frequency modulation is permissible on the +10 dBm
range. '

, o . The AM meter responds to the positive peaks of the modulation
‘ | signal. If the modulation signal waveform is asymmelrical or if it
. ‘ has a dc component, the meter reading will be in error. -

Figure 3-5. ROpera"ting lnstructiqns (2 of 5)
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m.  Select 400 Hz or 1 kHz internal modulating rate with the 400 Hz/1 kHz frequency switch @ .

....,.l o
iy n',
) Ly

FM — INTERNAL
.. Set FM Source () to INTERNAL.

n.  Select desired peak deviation range with FM RANGE (kHz) control @ . Set METER switch o to
FM and vary FM LEVEL control @ until the Meter 0 indicates desired deviation.

- FM — EXTERNAL | ‘
0. Set METER switch (@) to FM, and FM Source () to EXT. Set FM RANGE (kiz) (@) to the lowest |
range that includes the frequency deviation desired. Apply signal to the FM OUTPUT/INPUT connector
G (600 ohm load impedance). The Signal Generator requires 1 Vpk (0.707 Vrms) for maximum peak
. frequency deviation on any FM range (see table below). Set peak frequency deviation using FM LEVEL

@ and Meter 0 .o ‘ :

! CAUTION |

. Damage to the generator’s internal circuitry mdy occur if inputs
&reater than 10 Vpk (ac + dc) are coupled into the FM OUTPUT/
INPUT connector. o

Figure 3-5. Operating Instructions (3 of 5)
3-12
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Operation ,

I.

S.

OPERATING INSTRUCTIONS

FM — EXTERNAL (Contd)

NOTES ,
For more precise setting of FM peak deviation using an external
source, set FM LEVEL @ fully cw. Monitor the voltage at FM
INPUT with an-external voltmeter.” With FM LEVEL fully cw,
1 Vpk (0.707 Vrms) produces maximum devzatzon onany FM
range {see table below). ‘

FM RANGE | Meter Full-Scale Deviation
(kHz2) Scale {kHz)
3 0—3 0 3.16
10 0-10 | 10
30 0-3 © 316
100 0—10 | 100

FM is not specified on the 100 kHz range for RF signals less than

/// - 80 MHz
i
\/ 1K |
SIMULTANEOUS AM AND FM . « RS
p.  Simultaneous AM and FM is possible if at leasn.' TORRE Qnodulatnon SOUICP'S is external. Follow the
appropriate st eps above for internal or external modulatlon
. | j
y
o ‘.'[
. N
PULSE MODULATION
q. Set FREQUENCY RANGE (MHz) and FREQUENCY TUNE controlv. t¢ the desu'ed frequency, the AM )
| and FM Source controls to OFF, and AM LEVEL fully cw. /o
‘ /’

Set OUTPUT LEVEL and VERNIER controls to the desired output level (Thls will be the output level .

durmg pulse on-time.)

Cpnnect a puise generator to the AM OUTPUT/INPUT connectdi'.

L

Figure 3-5. Opeiating Instructions (4 of 5)

-
o
-

3-13




9 5 ' v ' . N Lt
. / . . "
! : : 1 - ’ T
, .

i

| / Operation | “ '\ - - ‘v o - | Model 8654B

OPERATING INSTRUCTIONS g o B ‘

4. 8854B 5IGNAL NENERATOR 10-3\0 MHa -
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-
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e

t. ~ Set the pulse generator controls to produce a pulse on-time voltage of 0.0 Vde and an off-time voltage
of —1.5 Vdc (-ze waveform below). Set other pertinent pulse generator controls.

-~

CAUTION

. deage to the generator’s input circuitry may occur if inputs greater
/" than 10 Vpk (ac + dc) are coupled to the AM OUTPUT/INPUT

connector. .
0.0 Vdc —,—.L ﬂ - l_l__ - ON-TIME VOLTAGE
~1.5 Vdc | : . . OFF-TIME VOLTAGE
| NOTES |
The pulse-on time voltage must be 0.0 Vdc or the output levei
during the on-time will not be equal to the preset level,
The on-off ratio is typically >40 dB. |
u.  Set AM Source to EXT. | | |
NOTE | .

Rise time for pulse modulated output is typically 50 us.

Figure 3-5. Operating Instructions (5 of 5)
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Performance Tests

SECTION IV

PERFORMANCE TESTS

4-1. INTRODUCTION |

. 4-2. The procedures in this section test the electri-
cal performance of the HP Model 8654B 1\smg ‘the
specifications of Table 1-1 as the performance
standards. All tests can be performed without
access to the interior of the instrument. A simpler
operatiunal test is included in Section ITI under
Operator’s Checks.

4.3. EQUIPMENT REQUIRED

. 4-4; Equlpment required for the pe;formance tests
is listed in Table 1-2, Recommended Test Equip-
ment, in Section I. Any equipment that satisfies

the critical specifications given in the table may be

substituted for the recommended model(s).

o

4-5. TEST RECORD

4-6. Results of the performance tests may be tabu-
" lated on the Test Record at the end of the proce-
dures. The Test Record lists all of the tested speci-
fications and their acceptable limits. Test results
recorded at incoming inspection can be used for
comparison in periodic maintenance, troubleshoot-
ing, and after repairs or adjustments.

47. PERFORMANCE TESTS

. 4-8. The performance tests given in this section
are suitable for incoming mspectlon troubleshoot-
ing, or preventative 1._.iatenance. ‘During any per-
formance test, all shields and connecting hardware

‘must be in place. The tests are designed to verify

- published instrument specifications. Perform the
“tests in the order given and record the data on the

teost card and/or in ‘the data spaces provided

throughout each procedure.

NOTES

Unless otherwise specified, no warm-up
perzod is requzred for these tosts

Line'voltage must be within "+4%, —10%
of nominal if the performance tests are
to be considered valid. '

4-9. The specifications are written as they appear
in Table 1-1, Specifications. A description of the
test and any special instructions or problem areas
are included. Most tests that require test equip-
ment have a setup drawing, and ali have a list of
the required equipment. The initial steps of each
procedure give control settings required for that
\particular test. i

4-10. TEST PROCEDURES

4-11. It is assumed that the person performing the -
following tests understands how to operate the
specified test equipment. Lqmpment settings,
other than'those for the Model 8654B are stated in
general terms. For example, a test might require
that a spectrum analyzer’s resolution bandwidth be
set to'100 Hz; however, the time per division set-
ting weuld not be specified and the operator would
set that control so that the analyzer operates
correctly.

b
)

© 4-12. 1t is also assumed that the person performmg

the tests will supply whatever cables, connectors,
and adapters are necessary. Table 1 -2, Recom-
mended Test Equipment, in Section I lists the re-
quiremeirts for some of these items.

CAUTION

~ To avoid the possibility. of damage to

test equipment, read completely through

each test before starting it. Make any
preliminary control settings necessary

for correct test equipment operation.
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‘Model 8654B

413. FREQUENCY ACCURACY TEST

~ SPECIFICATION:
- DESCRIPTION:
EQUIPMENT:

PROCEDURE:

Accurécy: +3% after 2-hour warm-up.

The frequency at several points on each range is measured with a counter.

1.

. Frequency Counter . . .

. HP 5383A

Connect Signal Generator RF OUTPUT to counter’s high frequency input after
setting controls as follows:

METER

FREQUENCY RANGE (MHz)
FREQUENCY TUNE . .

FINE TUNE

OUTPUT LEVEL Switch .
Output Level VERNIER .

FM .

. LEVEL
. 270—520 MHz

500 MHz

. » Centered
. 0dBm

Fully cw

. OFF
. OFF

After a 2-hour warm-up, preéisely set Signal Generator frequency to each point
listed in the following table. Counter should read within *3% of dial indication.

Generator Frequency Counter
RANGE Dial Indication Reading
(MHz) (MHz) (MHz)

500 | 485.0 915.0

} 450 431.5 464.5

270—520 400 388.0 412.0

350 339.5 360.5

300 291.0 309.0

130 126.1 133.9

150 145.5 154.5

170 164.9 _ 175.1 |

, 190 184.3 195.7

130—270 210 203.7 216.3

230 223.1 236.9

250 242.5 257.5

270 261.9 278.1

130 126.1 133.9

120 1 116.4 123.6

- 110 106.7 113.3

66—130 100 97.0 _ 103.0

90 87.3 92.7 |
80 717.6 82.4
70 67.9 72.1
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PERFORMANCE TESTS

4-13. FREQUENCY ACCURACY TEST (Cont'd)

Generator Fteqt‘mncy Counter
RANGE ‘Dial Indication | Reading
(MHz) ~ (MH2) (MHz)
35 | 34.0 , 36.1
40 38.8 , 41.2
| 45 437 46.4
35—66 50 48.5 51.5
| 55 | 534 | 56.7
60 58.2 618
65 63.1 €7.0
35 33.95 . 36.05
30 | 29.10 _ | 30.90
19—35 25 24.25 | | 25.75
| 20 19.40 | 20.60
10 9.70 110.30
| 12 | 1164 | o 12.36
10—19 .14 13.58 14.42
, 16 15.52 _ 16.48
18 | 17.46 i 18.54

4-14. 'HARMONIC DISTORTION TEST

SPECIFICATION: Harmonic Distortion (output power < + 3 dBm): >20 dB below carrier (dBc).
| Option 003: >15 dBc.

(&

DESCRIPTION: Harmonics are meésured with a spectrum analyzer at a +3 dBm output from the Signal
Generator as the frequency is tuned from 10 to 520 MHz.'

EQUIPMENT:  Spectrum Analyzer . . . . . . . . . . . HP8558B/182C

PROCEDURE: 1.  Connect Signal Generator RF OUTPUT to spectrum‘ analyzer input after setting
| ~ generator controls as follows: '

METER . . . . - « +« . LEVEL

FREQUENCY RANGE (MHz) . . . . 270—520 MHz
FREQUENCYTUNE . . . . . . . . 520 MHz
OUTPUT LEVEL Switch. . . . . . . 0 dBm |
Output Level VERNIER . . . . . . . Meterreads +3dB
AM . .. . ... ... ... . OFF

FM . . . . ... ... ... . . OFF

4-3
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' PERFORMANCE TESTS | | ‘
4-14. HARMONIC DISTORTION TEST (Cont'd)

2. Set spectrum analyzer resolution bandwidth to 300 kHz or greater, and optimum
input level to 0 dBm (40 dB attenuation). Set analyzer frequency span and center
frequency controls, and set Signal Generator FREQUENCY RANGE control as
listed in the following table. For each FREQUENCY RANGE, tune generator
across the range. Record minimum difference of harmonic levels with respect to
fundamental. Harmonics should be more than 20 dB down from fundamental
(more than 15 dB down for Option 003). *

Spectrum Analyzer Signal Generator Harmonics (dB down from carrier)
Frequency Span | Center | FREQUENCY | . |
Per Division |Frequency| RANGE Standard Option 003
(MHz) (MHz) (MH2) -
100 700 270—520 20 15
100 600 130270 20 5
100 500 66—130 20 __ o 15
50 250 | 3566 20 15
20 , 100 - 19-35 20 15
10 o0 10—19 20 15

4-15. RESIDUAL AM TEST

- SPECIFICATION: Résidual AM (average rms): >55 dBc in a 50 Hz to 15 kHz post-detection noise
bandwidth. | |

DESCRIPTION: To calibrate the system, the Signal Generator is internally amplitude modulated at
- at 10% depth. The AM is demodulated with a spectrum analyzer in a zero-frequency
span mode. The demodulated AM is amplified and measured with a true rms volt-
meter which becomes a reference of 20 dB down from the carrier. The AM is shut
off and the amount of residual AM is measured relative to the 20 dB reference. A
filter at the voltmeter input defines the measurement bandwidth.

RMS

VOLTMETER
SPECTRUM
ANALYZER : ~
| , 40dB : . INPUT
MODEL 86548 ' , VERTICAL AMPLIFIER 15 kHz LPF
— e T | OUTPUT pa— — 00
Q ‘. AN N - !
©.Q© A PUT ~Tee LOAD
coofjooog ‘ '
RF OUTPUT Jnr INPUT

Figure 4-1. Residual AM Test Setup
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- 4-15. RESIDUAL AM TEST {Cont'd)

EQUIPMENT: . Spectrum Analyzer. . - . . HP 8558B/182C, Opt. 807
x 40 dB Amplifier . . HP 465A | | \
RMS Voltmeter . . . HP 3400A
15 kHz Low-Pass Filter CIR-Q-TEL 7 Pole
50 Load HP 11593A
PROCEDURE:

1. Connect equipment as shown in Figure 4-1 after setting Signal_ Generator controls

as follows:

METER . . . . . . . .. LEVEL
FREQUENCY RANGE (MHz) 270—520 MHz
FREQUENCY TUNE . ., . . 500 MHz
OUTPUT LEVEL Switch. . . —40dBm
Output Level VERNIER . . . . . Meter reads 0 dB
AM . . . . .. . .. . .. . INTERNAL
AMLEVEL. . . . . . . . . . Fullycew

400 Hz/1 kHz . . 1kHz

2. Set spectrum analyzer resolution bandwidth {0 300 kHz or greater, optimum input
level to 40 dBm (0 dB attenuation), vertical scale to linear, display smoothing to
minimum (off) and adjust frequency coutrols to center 500 MHz signal on display.
Set frequency span to 0, fine adjust fiequency controls to peak signal on display.
Adjust vertical reference level controls to bring signal level to approximately the
fifth graticule line from the bottom. ) -

3. Set METER to AM and adjust AM LEVEL for a panel meter reading of 1'0%.

4.  Readjust analyzer vértical, scale control to a convén’ient reference on voltmeter’s
dB scale. This reference is 20 dB down from the carrier.

NOTE

: ‘If amplifier /:iipping is suspected, check the voltmeter input
with an oscilloscope. If it is clipping, set the amplifier gain
to 20dB.

5. Set AM to OFF. . Voltmeter average reading should drop more than 35 dB (i.e..,
more than 55 dB down from carrier). - . |
| i | 35 dB

4-’16;' RESIDUAL FM TEST

SPECIFICATION: Residual FMion CW (averaged rms deviation): <0.3 ppm in a 0,3 to 3 kHz post-detection
| noise bandwidth. 0.5 ppm in a 50 Hz to 15 kHz post-detection noise bandwidth.

J"”I‘he residual FM present on the Signal Generator output is‘ demodulated by an FM fre-
quency meter whose discriminator output is amplified and measured with a true rms

DESCRIPTION:
. vol@me,ter. A filter “at the voltmeter input defines the measurement bandwidth. A ref-

B ~ T - 4-5
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%-16.- RESIDUAL FM TEST (Cont'd)

erence generator and mixer convert the RF output of the test Signal Generator to with-
 in the range of the frequency meter.

'NOTE

The residual FM of the reference generator should be less than

1/3 of that specified for the 8654B since the test measures the

residual FM of both generators simultaneously. Also, both gen-

erators should be free from mechanical vibrations and loud noises

for this test. Residual FM is measured for a 50 Hz to 15 kHz
post-detection noise bandwidth only since any out-of-tolerance }

condition for it will also be out of tolerance for a 100 Hz to 3 kHz

bandwidth. )
‘FHEOUENCY
REFERENCE SIGNAL GENERATOR y METER |
(RF ouTPUT
DISC 4048
OUTPUT AMPLIFIER |
MIXER —d QUTRUT
| | INPUT ‘ .
R TRUE RMS -
MODEL 86548 ’ : ‘ :
(UNDER TEST) VOLTMETER .
| 15 kHz
®.Q°® | LPF
ALILLL. ¥ RF OUTPUT NPT e ,
=]
5082 LOAD
| ~ Figure 4-2. Residual FM Test Setup
EQUIPMENT: Frequency Meter . . . . . . . . HP5210A
- Filter Kit (for Frequency Meter) . . . . HP10531A
- RMS Voltmeter . . . ... . . . . . . . HP3400A
40 dB Amplifier . . . . -« « .. . . HP465A
Reference Signal Generator -« . . . . . HPS8640A
Mixer . . - « + « .« . . . . HP10514A
15 kHz Low-pass Fllter + + +« « .+ .. .. CIR-Q-TEL 7 Pole
500bmLoad . . . . . . . ... ... "HP 11593A
PROCEDURE: 1. Set test Signal Generator controls as follows::
| METER .. . | .. . . . LEVEL
FREQUENCY RANGE (MHz) -« . o 270520 MHz
FREQUENCYTUNE . . . . . . . . 500MHz
- OUTPUT LEVEL Switch. . . . . . . —10dBm
Output Level VERNIER . . . - « . . Meterreads 0 dB

FMOFF

4-6
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4-16. RESIDUAL FM TEST (Cont'd)

2. Install shorting board in frequency meter and calibrate'for 1 Vdc (at output jack)
for a full-scale meter reading. |

3.  Install 100 kHz Butterworth low-pass filter in frequency meter. |
4. Connect equipment as'shown in Figure 4-2.

5. - Set reference signal generator to +7 dBm at 501 MHz. Set frequency meter range
to 1 MHz.

6. Tune reference signal generator for a near Full-scale reading on frequency meter.,

7.  Average voltmeter reading should be less than 12.5 mVrms (250 Hz—rms, or
0.5 ppm). : | |
o —_— 125 mVrms

NOTE

Test setup calibration can be checked by setting FM to INTEE- .
NAL, FM RANGE to 3 kHz, and FM LEVEL for 1 kHz as read |
on pancl FM meter. Voltmeter should read approximately

35.4 mVrms. (The actual gain of the amplifier is 34 dB when

\ | . terminated with 50%2.)

4-17. OUTPUT LEVEL ACCURACY TEST

| SPECIFICATION: Range: | 10dB steps'and a 13 dB vernier provide power settings from +10 dBm to —130 -
- dBm (0.7V to 0.07 uV) into 502. For Option 003, maximum output level is
+8 dBm (0.56V). | |

~ Level Accuracy:

‘ Using Full
Using Top 10 dB of Vernier Range o Vernier
- Range

Output Level (dBm) (+10*to—~7 (-7 to —57 [ 57097 [-9710—127|+10* 10 -130

Total Accuracy as | . '
Indicated on [ %15 $2.0 + 25 +3.0 Add £ 0.5
Level Meter (dB) :

/ *For Option 003, maximum outpﬁt level is +8 dBm (0.56V).

DESCRIPTION: . The RF level accuracy for the +10 and 0 dBm ranges is measured with a power meter.
| ~ For the lower ranges, a reference signal is established on a spectrum analyzer display,
| the Signal Generator OUTPUT LEVEL switch and the spectrum analyzer vertical scale
» -, . | log reference level control are stepped together and any amplitude variations appear on
. the analyzer display. An RF attenuator and araplifier at the RF QUTPUT are adjusted
for analyzer compatibility and best sensitivity. | - |

4-7
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4-17. OUTPUT LEVEL ACCURACY TEST (Cont'd)

NOTE

This measurement uses an IF substitution technique in which

' the epectrum analyzer IF is the standard. The IF step accuracy
should be within 0.2 dB overall. The IF step accuracy can be
checked using the above technique by comparing a lab cclibrated
attenuator (such as HP Model 355D Option H36) with thz IF

/ | step control at the frequency of attenuator calibration (e. g, 3 MHz
for the HP 355D Optzon H36).

SPECTRUM
| | ANALYZER
| 20d8 -
MODEL 86548 - | AMPLIFIER
=
©.0 0 DOUBLE 1048 STEP DOUBLE
e s O I y
UTPUT 4 ‘ ‘ |
. (STEP 5) o RF INPUT
NS Qi
| 'USTEP 7) ) | \
| POWER METER I
(sTEP2) . | - | - -
POWER |
- SENSOR | J
Figure 4-3. Output Level Acburacy Test Setup
EQUIPMENT:  Spectrum Analyzer . . . . .. . . . . . . HP 8558B/182C
Power Meter/Sensor . . . . . . . . . . . HP 435A/8481A
- 20dB Amplifier . . . . . . . . . . . . . HPS8447A
10 dB Step Attenuator . . -« . .. HP35D
- Double Shielded Cables (2 requlred) .+ - . . . HPO08708-6033
PROCEDURE: 1. Set Slgnal Generator controls as follows:
METER . . . .+« . . . LEVEL
FREQUENCY RANGE (MHz) .« .+ . . 270—520 MHz
FREQUENCYTUNE . . . . . . . . . 52 MHz
OUTPUT LEVEL Switch. . . . . . . . +10dBm ,
Output Level VERNIER . . . . . . . . Meter reads 0 dB (Standard only)
| o (—2 dB, Option 003 only)
AMOFF

2.  Set power meter controys to +15 dBm range (+10 dBm range for Option 003). Con- ‘
nect power sensor to Slgnal Generator RF OUTPUT. B - : .

t

4-8
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4-17. OUTPUT LEVEL ACCURACY TEST (Cont'd) | | /
"'j 3. Set Signal Generator RF OUTPUT level as shown in table below; verif that level
is within the specified tolerance. .
.‘/}l"éf | ‘ | Signal Generator e . Power Meter
| OUTPUT LEVEL Panel Meter Reading
/ Switch (dBm) ‘Reading(dBm) | (dBm)
fo 1 +10 | 0 +8.5 ' +11.5

i ‘ L (except Ogtion 003) ’ '

Y - -2 +6.5 +9.5

! ' (Option 003 only) o '

' " -3 | +5.5 +8.5
o | | . —17 +1.5 +4.5
i o =10 —2.0 +2.0

| 0 —-10 ~12.0 ~8.0

o | 1| -1 ~8.5 ~5.5
"\_' ; ' . "‘;"3 . "‘4.5 ""]5
K | 0 -1.5 +1.5
| | : - +3 | +15 +4.5

4. Set step attenuator to 50 dB. Set spectrum analyzer center frequency to 520 MHz,
resolution bandwidth to 10 kHz, frequency span to 5 kHz per division, optimum
L , input level to —40 dBm (attenuation, 0 dB), display smoothing to approximately
‘ - X - 100 Hz, 1 dB per division vertical log display with —20 dBm reference level.

5.  Connect attenuator, amplifier, and spectrum analyzer together as shown in Figure

| 4-3, without disturbing generator controls. Center signal on display. Consider cen-

ter horizontal scale equivalent to +3 dBm. With vertical reference level vernier, set
signal peak to be equal to last measured level on power meter. '

A NOTE |
If, for example, the last power meter reading was +2.6 dBm, the verti-
\ cal scale resolution is 1 dB/division, therefore, the signal peak should
be 0.4 dB or 0.4 division below the center scale reference.

6. Set Signal Generator OUTPUT LEVEL control and analyzer vertical scale log cori-
trol as shown in the following table. Verify that amplitude falls within +2.0 dB
(2 divisions) of center scale reference in each case. |

| | Spectrum Analyzer
- Signal Generator ——
Output Level Log Reference Display Amplitude
(dB) (dBm) (dB)
0 | Lo=20 - . Set Level

-10 S —30 —2.0 +2.0
—20 | —40 —2.0 +2.0
—30 ' —50 | —2.0 ___+20
—-40 - —60 ] —20 , +2.0
~50 ' =70 | =20 +2.0

4-9
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4-17. OUTPUT LEVEL ACCURACY TEST (Cont'd)

7.  Set analyzer’s vertical reference level to —20 dBm. ‘Remove 10 dB step attenuator
and connect Signal Generator’s RF OUTPUT directly to amplifier input. With
vertical reference level vernier set signal peak to same level, with respect to hori-
zontal center scale reference, as last measurement recorded on preceding table.

8.  Set Signal Generator OUTPUT LEVEL control and analyzer vertical reference

~ level as shown in the following table. Verify that amplitude is within tolerance

/" | ) .

specified.
Signal Generator Spectrum Analyzer
Output Level Log Reference Display Amplitude
- (dBm) ‘ 3 (dBm) (dB)
—50 - —20 Set Level
—60 \ —30 —2.5 __+25
~T70 —40 ~2.5 +2.5
—-80 '—50 | —2.5 +2.5
~90 | - —60 —25___ +2.5
—100 ~170 —3.0 +3.0
-110 —80 - —3.0 +3.0
—-120 ‘ -90 -3.0___ ‘ +3.0 I
NOTE ‘

For the last step, set analyzer vertical scale to 10 dB/divi-
sion and verify that noise level is at least 10 dB below signal.

4-18. OUTPUT LEVEL FLATNESS TEST
SPECIFICATION: Level Flatness: +1 dB referenced to the output at 250 MHz for output le{rels >—T dBm.
DESCRIPTION:  An output level reference is established at 250 MHz and the maximum and minimum
| - output levels are measured as the Signal Generator is tuned across each range. The test
is performed at both maximum and minimum specified ALC reference levels.

EQUIPMENT: Power Meter and Sensor . . . . . . . . HP 435A/8481A

PROCEDURE: 1. Set Signal Generator controls as follows: , | N
METER . . . . .. ... LEVEL |

FREQUENCY RANGE (MHz) . . . 130—270 MHz
FREQUENCYTUNE . . . . . . . 250MHz
OUTPUT LEVEL Switch. . . . . . +10dBm
Output Level VERNIER « « « . . . Fullycew

CFM . ... .. ....... . OFF S ‘

410 . |
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418, OUTPUT LEVEL FLATNESS TEST (Cont’d)

2.

Set power meter range to +10 dBm. Connect power sensor to Slgnal Generator
RF OUTPUT.

Adjust Signal Generator Output Level VERNIER control for power m

ing of +9 dBm at 250 MHz (+7 dBm for Option 003).

Slowly tune Generator across each range and note maximum and minimum
power readings for each range. The maximum should not exceed +10 dBm

and the minimum should not be less than +8 dBm. (For Option 003 the maxi-
mum should not exceed +8 dBm 7nd the minimum should not be less than

eter read-.

.. +6dBm.j
| Power Mter Reading
Frequehcy Standard . Jption 003
| Range . S — .
~ (MHz) Minimum Maximum Minimum Maximum.
| (dBm) (dBm) (dBm) (dBm)
270520 | +8 +10 | +6 ~ +8
130270 | +8 +10 | +6 +8
66—130 | +8 +10 | +6 +8
35—66 +8 ‘ +10 | +6 _ +8
1935 +8 . +10 | +6 _ +8
10-19 +8 _ +10 | +6 +8 |

Set Signal Generator frequency to 250 MHz; set OUTPUT LEVEL to 0 dBm and
adjust VERNIER for panel meter reading of —7 dB.

Set power meter range to —5 dBm and adJust Slgnal Generator VERNIER for
power meter reading of -7 dBm

Slowly tune generator across each range and note maximum and minimum

power meter readings for each range. The maximum should not exceed —6 dBm

‘and the minimum should not be less than ~—8 dBm.

| | Power Meter Reading

Frequency -

" Range Minimum Maximum
(MHz) b (dBm) {dBm)

- 270—520 —8 —6
130—2170 -8 __ —6
66—-130 | -8 : —6
35—66 —8 —6
19—-35 —8 _ —6
10—-19 —~8 . —6

4-11
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4-19. OUTPUT LEAKAGE TEST

- SPECIFICATION: Leakage (with all RF outputs terminated properly): | | |
| Leakage limits are below those specified in MIL-1-6181D. Furthermore, with an out-

put level <0.01V, less than 0.5 uV is induced in a 2-turn 25 mm (1-inch) diameter loop
25 mm (1-inch) away from any surface and measured into a 5002 receiver.

DESCRIPTION: A loop antenna is held one inch from all surfaces of the Signal Generator and any leak-
| age monitored with a spectrum analyzer. The loop antenna is suspended in a molding
sc tha!, when the molding is in contact with a surface, the loop antenna is 25 mm
(1 inch) from the surface. -

NOTES | , |
The use of a screen room may be necessary to reduce interference
‘from other sources. =

Do not grasp the antenna.near the loop end while performing test.

i

LOOP
ANTENNA ~ ,
R o ' SPECTRUM
- 2008 ANALYZER
MODEL 86548 AMPLIFIER |
' .0
@ - Q 4 INPUT OUTPUT
coofjjooog ' ‘
- (STEPS 3 & 8) |
RF OUTPUT ' : RF lNPU'lJ
. . |
STEPS 1 & 7 ) - |
T A > ) /

Figure 4-4. Qutput Leakage Test Setup

'EQUIPMENT: LoopAntenna. . . . . . . . . . . . . . HP 08640-60501
, 20 dB Amplifier (0.1—-400 MHz) . . . . . . HP 8447A
20 dB Amplifier (4001200 MHz) . . . . . . - HP 8447B
Spectrum Analyzer . . . . . . . . . . . . HP 8558B/182C
50 Ohm Load (2required) . . . . . . . . . HP1i593A

PROCEDURE: 1. Connect equipment as shown in Figu're‘4-4 (wifh Signal Generator connected to

spectrum analyzer (through 0.1 to 400 MHz amplifier). Set generator controls as

follows: |
METER . . . .. .. ... .. - . LEVEL

- FREQUENCY RANGE (MHz) . . . . . 66—130 MHz
FREQUENCYTUNE . . . . . . . . . 100 MHz
OUTPUT LEVEL Switch . . e e e —110 dBm \
Output Level VERNIER . . . . . . . . Meter reads —3dB
AM . . ... ... OFF

FM . . .. ... .+ <« < ... ... OFF

4-12 L - S | o
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419 OUTPUT LEAKAGE TEST (Cont'd) | | | | . "

2.  Set spectrum analyzer resolution bandwidth to 30 kHz, optimum input level to ‘
—40 dBm (0 dB attenuation), frequency span to 50 kHz per division, vertical SR
scale to 10 dB per division log, display smoothing to approximately 100 Hz, and =~ .
center frequency controls to locate 100 MHz signal. Use vertical reference level .
controls to set —113 dBm signal to —40 dB graticule line on display. | S

3. Disconnect generator from analyzer and connect 50 ohm loads to generator RF
~ OUTPUT and rear panel AUX RF OUT connectors. Set analyzer frequency span
to 20 MHz per division. | . Wik

4. Connect loop antenna to analyzer through 0.1—400 MHz 20 dB amplifier. Hold C
the 25 mm (one-inch) side of loop antenna cylinder in contact with various sur-~ ,
faces of Signal Generator and observe display for the duration of a sweep. All
signals and noise should be below —40 dB graticule line on display (i.e., less than
—113 dBm or 0.5 uV) from 10 to 200 MHz. |

|
J

- , - E —40 dB
1/ 5.  Set analyzer center frequehcy control to 300 MHz and repeat step 4. All signals
“and noise should be below —40 dB graticule line on display (i.e., less than
—113 dBm or 0.5 uV) from 200—400 MHz. | '
. —40 dB
‘ o 6. Replace amplifier with 400—4;1200 MHz 20 dB amplifier. Set analyzer center fre-

quency controls to 500 MHz. Set generator FREQUENCY RANGE (MHz) to
270—520 MHz and FREQUENCY TUNE to 500 MHz.

1. Connect generator to analyzer and calibrate analyzer at 500 MHz as in step 2.

8.  Re-terminate Signal Generator RF OUTPUT and connect loop antenna to ampli-
fier. Set analyzer frequencyl span to 20 MHz per division. |

9.  Hold antenna in contact witia various surfaces of Signal Generator and observe dis-
play. All signals and noise should be below —40 dB graticule line on display (i.e.,
less than —113 dBm or 0.5 4 V) from 400—600 MHz. R -

—40 dB

10. Set analyzer frequency to 700, 900, and 1100 MHz, and repeat step 9 at each
setting. All signals and noise should be below —40 dB graticule line on display
(i.e., less than —113 dBm or 0.5 uv). . -

600—800 MHz: _—40 dB

800—1000 MHz: . —40 dB
| - - 1000—1200 MHz: - —40 dB

N /://[ . ‘ .'I . ‘ ) \ ' ‘
P SR " 413
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420, INTERNAL MODULATION RATE ACCURACY TEST ‘
SPECIFICATION: Modulation Rate: Internal, 400 and 1000 Hz +10%.

DESCRIPTION:  The modulation oscillator “frequent:y is measured at the AM and FM ou.put jacks with
| ‘ - afrequency counter.

EQUIPMENT: Frequency Counter . . . . . . . . . . . HPbH383A

PROCEDURE: 1. Connect counter high i.apedance input to AM OUTPUT jack. Set AM to INTEWR-
| NAL and set 400 Hz/1 kHz switch to 400 Hz. Counter should read 400 + 40 Hz.

)

| " 360 ‘ 440 Hz

2.  Set 400 Hz/1 kHz switch to 1 kHz. Counter should read 1000 + 100 Hz.
| - 900 ‘ 1100 Hz

3. Connect counter to FM OUTPUT jack. Set FM to INTERNAL. Counter shduld
read 1000 + 100 Hz. | |

900 1100 Hz

4. Set 400 Hz/1 kHz swi'hch to 400 Hz. Counter Shofuld read 400 + 40 Hz.

360 ' 440 Hz

4-21. AM BANDWIDTH TEST |
SPECIFICATION: External 3 dB bandwidth, de coupled to >20 kHz.

DESCRIPTION:  The Signal Generator is externally amplitude modulated by a test oscillator. The AM is
: - demodulated with a spectrum analyzer in a zero span mode. The AM is observed

directly on the display and any change in AM depth is observed as the modulation rate
is increased. ‘

' SPECTRUM
ANALYZER
- | MODEL 86548
TEST OSCILLATOR
- Laoon OuTPUY AM INPUT RF OUTRUT RF INPUT J
| Figure 4-5. AM Bandwidth Test Setup
EQUIPMENT: ~ Spectrum Anmalyzer . . . . . . . . . . . | " HP 8558B/182C

Test Oscillator . . . . . e . . . HP651B
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. 421. AM BANDWIDTH TES' (Cont'd)

VPROCEDURE: 1. Connect equipment as shown in Figure 4-5 after setting Signal Generator cpntrols

as follows: | | :

- | METER . ... .. ... ... LEVEL

! : - FREQUENCY RANGE (MHz) . . . 270—520 MHz
FREQUENCYTUNE . . . . . . . 520MHz
OUTPUT LEVEL Switch. . . . . . —40 dBm
Output Level VERNIER . . . . ... Meterreads +3 dB
AM . .. . . . . . . ... . . INTERNAL
AMLEVEL. . . . . . . . . . . Fullycew

‘, o -
| 2. Set spectrum analyzer resolution bandwidth to 300 kHz or greater, optimum input
- level to —40 dBm (0 dB attenuation), vertical scale to linear, display smoothing to
minimum (off), and adjust center frequency controls to center 520 MHz signal on
display. Set frequency span to 0; fine adjust frequency controls to peak signal on
display. Adjust vertical reference level controls to bring signai ievel to fourth grati-
cule line from bottom of display. '

3.  Set test oscillator to 1 kHz" and approximately 1 Vrms into 60052

‘ 4. Increase AM LEVEL until 4 divisions peak-to-peak of vertical deflection are ob-
" ' tained on display. (Internally trigger spectrum analyzer.)

5. Increase frequency of test oscillator to 20 kHz without changing its level. Peak-
to-peak deflection on display should remain greater than 2.8 divisions for frequen-
cies up to 20 kHz (i.e., >3 dB). |

: " 2.8 divisions

4-22.;. AM SENSITIVITY AND INDICATED ACCURACY TEST

SPECIFICATION: External AM Sensitivity (400 and 1000 Hz modulation rates):
(0.10 £:0.01)% AM/mVpk into 600 with AM LEVEL vernier at fully cw position.
Indicated AM Accuracy (400 and 1000 Hz modulation rates):
t (5% of reading +5% of full scale). |

DESCRIPTION: The Signal Generator is externally amplitude modulated by a test oscillator with a level
set to give 50% AM. The AM is demodulated with a spectrum analyzer in a zero span

mode. The AM depth is measured directly on the display and is compared with the
panel meter reading. B |

4-15
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4-22. AM SENSITIVITY AND INDICATED ACCURACY TEST (Cont'd) | |

SPECTRUM
ANALYZER

} - DIGITAL  MODEL 86548
TEST OSCILLATOR MULTIMETER

/

600 {2 OUTFUT L AC INPUT E AM INPUT RF OUTPUT RF INPUTJ

’

TEE o

Figure 4-6. AM Sensitivity and Indicated Accuracy Test Setup

EQUIPMENT: Spectrum Analyzer . . . . . . . . . . HP 8558B/182C
‘ - TestOscillator . . . . . . . . . . . . HP651B
Digital Multimeter . . . . . . . . . . HP 34740A/34702A

PROCEDURE: 1. Connect equipment as shown in Figure 4-6 after setting Signal Generator controls
as follows: o |
METER . . . . ... ... . . LEVEL
FREQUENCY RANGE (MHz) . . . 270-520 MHz - ‘
FREQUENCY TUNE . « .« . . . . b20MHz
OUTPUT LEVEL Switch. . . . . . —40dBm
Out,ut Level VERNIER . . . . . . Meterreads +3 dB
AM . . ... . L. L EXT |
AMLEVEL. . . . . . ... .. Fully cw

2. Set spectrum analyzer resolution bandwidth to 300 kHz or greater, optimum input
level to —40 dBm (0 dB attenuation), vertical scale to linear, display smoothing to
between 10 and 50 kHz, and adjust center frequency controls to center 520 MHz
signal on display. Set frequency span to 0; fine adjust frequency controls to peak

- signal on display. Adjust vertical reference level controls to bring signal level to
- fourth graticule line from bottom of display.

3.  Set test oscillator to 1 kHz and 0.353 Vrms (0.5 Vpk) as read on ac voltmeter.

4.  Peak-to-peak deflection on display should be between 3.6 and 4.4 divisions (corre-
sponding to 50 +5% AM). o ‘

3.6 | 4.4 divisions

- NOTE

Check spectrum analyzer base line position by removing RF |
input. Base line should be exactly on bottom graticule line.

5.  Adjust both test oscillator level and spectrum analyzer vertical level as needed for ‘
* signal to span the second and sixth graticule lines from: the bottom of display.

4-16
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4-22. AM SENSITIVITY AND INDICATED ACCURACY TEST (Cont'd) o

6. Set METER to AM. Meter should réad between 42.5% and 57.5% (i.e.,
50.0 £ 7.5% AM). | | A

42.5% - 57.5%

4-23. AM DISTORTION TEST

SPECIFICATION: Envelope Distortion (400 and 1000 Hz modulation rates): <3%, 0 to 70% modulatioﬁ;
' <5%, 70 to 90% modulation.

DESCRIPTION:  The Signal Generator is internally amplitude modulated. The AM is demodulated with -
a spectrum analyzer in a zero-frequency span mode. The distortion of the demodulated
signal (present at the vertical ouvput of the spectrum analyzer) is measured with a dis-
tortion analyzer. The measurement is made at a low ALC reference level where AM
distortion is typically greatest. |

SPECTRUM |
ANALYZER - DISTORTION ANALYZER
| VERTICAL =
__MODEL 86548 OUTPUT _ INPUT
o
©.Q®
coafjo 00
RF OUTPUT RF INPUT

—= ,
Figure 4-7. AM Distortion Test Setup |
EQUIPMENT: Spectrum Analyzer . . . .. . . . . . . HP 8558B/182C Opt. 807
Distortion Analyzer . . . . . . . . . . . HP331A .
PROCEDURE: 1. Connect equipment as shown in‘Figure 4-7 after setting Signal Generator controls
. as follows: | | -7 | | :
METER . . ... ... ... ... LEVEL
FREQUENCY RANGE (MHz) . . . . . 270—520 MHz
" FREQUENCY TUNE « « « « « . . . . Bb20MHz
‘OUTPUT LEVEL Switch. . . . . . . . —30 dBm
Output Level VERNIER . . . . . . . . Meter reads —7 dB
AM . ..o oo INTERNAL
AMLEVEL. . . . . . . . .. . .. Fully ccw
FM . . .. .. ... ... ... . OFF
400 Hz/1 kHz switch . . . ., . . . . . 1 kHz

2. Set'spectrum analyzer resolution bandwidth to 300 kHz or greater, optimum input -
level to —40 dBm (0 dB attenuation), vertical scale to linear, and adjust center fre-
quency controls to center 520 MHz signal on display. Set frequency spar to 0;
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PERFORMANCE TESTS

4-23. AM DISTORTION TEST (Cont'd)

fine adjust frequency coﬁtrols to peak signal on display. Adjust vertical reference
level controls to center signal on display. Set display smoothing to between 10
and 50 kHz. |

3. Adjust AM‘LEVEL for front panel meter reading of 70% AM when METER is set
to AM. ,

4, Calibraté distortion analyzer to measure distortion which should be less than 3%.

3%

5. Increase AM LEVEL to 90%las read on panel meter.

6. Recalibrate distortion analyzér. Distortion should be less than 5%. .
- '5%

4-24. FM BANDWIDTH TEST
SPECIFICATION: External 3 dB bandwidth, de coupled to >25 kHz.

DESCRIPTION: The Signal Generator is frequency modulated by an external signal. The FM signal is
demodulated by a frequency meter whose discriminator output is measured with a volt- ‘
meter. A reference level is set at a 1 kHz rate. The rate is then increased to 25 kHz and
the level rechecked. A reference generator and mixer convert the RF output of the test
Signal Generator to within the range of the frequency meter. A low-pass filter at the
mixer output prevents the frequency meter from mistriggering on the upper sideband
generated by the mixer when the RF signal frequency is low.

REFERENCE | " FREQUENCY
SIGNAL GENERATOR | METER
‘1RF OUTPUT
4 MH:
R LPF INPUT DISC QUTPUT
MIXER X A
L
o | | | | - DIGITAL
. MODEL 86548
TEST OSCILLATOR # MULTIMETER.
®.Q® ‘ |
v coglfooo —-—J —t
—w) RF OUTPUT AC INPUT
60052 OUTPUTL FM INPUT '
-

Figure 4-8. FM Baadwidth Test Setup
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PERFORMANCE TESTS o :
424. FM BANDWIDTH TEST (Cont'd)
EQUIPMENT: Frequency Meter . . . . . . . . ., HP5210A
| Filter Kit (for Frequency Meter) . . . HP 10531A |

Digital Multimeter . . . . . . . . HP 34702A/34740A

Signal Generator (reference) . . . . HP 8640A ‘

Test Oscillator . . . . . . . . . . HP651B

Mixer . . . .. . . ... . .. HP10514A |

"4 MHz Low-Pass Filter . . . . . . CIR-Q-TEL 3 Pole

PROCEDURE: 1. Install a 100 kHz Butterworth low-pass filter in fréquency meter.
| 2. Connect equipment as shown in Figure 4-8 after setting test Signal Generator con-
trols as follows: '
METER . . . .. .. ... LEVEL "
FREQUENCY RANGE (MHz) . 10—19MHz
FREQUENCYTUNE . . . . . 10MHz
OUTPUT LEVEL Switch. . . . +10 dBm o
Output Level VERNIER . .. . . Meter reads —3 dB
"AM . . ... ... .... OFF

FM . . . . . . . . .. . . EXT
FMRANGE (kHz) . . . . . . 30kHz
FMLEVEL. . . . . . . . . Fulycw

3.  Set reference signal generator for a—7 dBm signal at 11 MHz.

4. Set frequency meter to trigger on input signal; set frequency range to 1 MHz. Fine
tune reference signal generator for an en-scale frequency meior reading of approxi-
mately 0.8 MHz. - -

NOTE ‘ |
If any readings appear to be highly erroneous, check the triggering
‘on the frequency meter. The discriminator output should also
be monitored on an oscilloscope and should appear as a pure
sinewave.
, 5.  Set test oscillator for a 1 kHz siznal and adjust level for voltm: er reading of
20 mVrms (corresponding to 28.2 kHz frequency deviation).

6. Set test oscillator to 25 kHz. Voltmeter should read greater than 14.1 mVrms (less

than 3 dB down from reference). |
- | - 14.1 mVrms
Set test Signal Generator frequency to 80 MHz; set FM RANGE (kHz) to 100 kHz. |

Set reference signal generator frequency to 81 MHz; fine tune for a frequency meter
'reading of approximately 0.8 MHz. ' ’ :
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4-24. FM BANDWIDTH TEST (Cont'd)

PERFORMANCE TESTS - | . ‘ |

8. Set test oscillator fora1 kHz signal and adjust level for a voltmeter reading of
70.7 mVrms (corresponding to 100 kHz frequency deviation). |

~ 9. Set test oscillator to 25 kHz. Voltmeter should read greater than 50 mVrms (less
thar. 3 dB down from reference). |

| 50 mVrms

425. FM DISTORTION TEST

SPECIFICATION FM Distortion (400 and 1000 Hz modulatlon rates): <2% for deviations up to 30 kHz,
< 3% for deviations up to 100 kHz.

- DESCRIPTION: The Signal Generator is frequency modulated internally at a 1 kHz rate. The FM signal
is demodulated by a frequency meter whose discriminator output is checked with a dis-
tortion analyzer. A reference generator and mixer convert the RF output of the test
Signal Generator to within the range of the frequency meter. A low-pass filter at the
mixer output’prevents the frequency meter from mistriggering on the upper s:deband
generated by the mixer when the RF signal frequency is low.

\

REFERENCE | y
SIGNAL GENERATOR - FREQUENLY
B METER 4 .
RF OUTPUT | DISTORTION ANALYZER
| | 4 MHz - ;
R LPF ‘ INPU'IJ [DISC J INPUT
. OUTPUT
MIXER X > — — |
' L

MODEL 86548
ocoofjjoooa / | '

RF QUTPUT

Figure 4-9. FM Distortion Test Setup

EQUIPMENT: Frequency Meter . . . . . . . HP5210A
- Filter Kit (for Frequency Meter) .~ . . HP10531A
Distortion Analyzer . . . . . . . . . HP331A
. Signal Generator (reference) ... . . . . HPB8640A
Mixer . . .« . . ... . HP10514A
* 4 MHz LOW-Pabb Fllter « « @+« .+ . .. CIR-Q-TEL 3 Pole
PROCEDURE: 1. Install a 10 kHz Butterworth low-pass filter in frequency meter. .
2. Connect:equipment as shown in Figure 4-9 after setting test Slgnal Generator con-

trols as follows:
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425 FM DISTORTION TEST (Cont'd)

METER

FREQUENCY RANGE (MHz)

FREQUENCY TUNE .
OUTPUT LEVEL .
AM . .

FM . .

FM RANGE (kHz)

FM LEVEL . . .

400 Hz/1 kHz sw1tch

3: Set reference s1gnal generator foy:

. LEVEL

K
/

-
/

10—19 MHz

. 10 MHz
+7 /dBm

OFF

. " Fully cCw

1 kHz

—'7 dBm signal at 11 MHz

4.  Set METER to FM and FM L JVEL for a panel meter reading of 30 kHz.

Set frequency meter to t
tune reference signal ger)
mately 0.8 MHz

y
ox

ger on input signal; bet frequency range to 1 MHz. Fine
ator for an on-scale frequency meter reading of approxi-

6. Set test and reference generators to the following frequencies. For each setting,
fine tune reference generator to obtain frequency meter reading of approximately
0.8 MHz. Calibrate distortion analyzer for 1 kHz signal and measure distortion
which should be less than 2%. ,

!

NOTES

The set level on the distortion analyzer will need to be set to

" a low range because of the low level of the discriminator outl-
put. This level becomes the 100% level. ‘Also, this calibration
need be re-checked only if the reading is suspect.

If any reading appears to be highly erroneous, check the trig-
gering on the frequency meter. The discriminator output
should also be monitored on an oscilloscope and should ap-
pear as a pure sinewave.

If a frequency meter filtér greater than 10 kRHz is used, the
noise in-the system may add to the distortion analyzer reading. . '

" RANGE FREQUENCY Ref. Gen. Distortion
~ (MHz) TUNE Frequency

o 10 MHz 11 MHz _
10—19 14 MHz 15 MHz 2%
| 19 MHz 20 MHz 2%
BT 19 MHz 20 MHz 2%
19-35 27 MHz 28 MHz 2%
‘ 35 MHz 36 MHz — 2%
35 MHz . 36 MHz 2%
3566 50 MHz 51 MHz 2%
o 66 MHz 67 MHz 2%
66130 66 MHz " 67 MHz 9%

Wb

!
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4-25. FM DISTORTION TEST (Cont'd)

7. Set FM RANGE (kHz) to 100 kHz and adjust FM LEVEL for a panel meter read-
- ing of 100 kHz. Recalibrate distortion analyzer for 1 kHz and continue using
settings listed below. Distortion should be less than 3%. | |

RANGE FREQUENCY Ref. Gen. Distortion
(MHz) TUNE Frequency
- 80 MHz 79 MHz ' 3%
. 66-130 130 MHz 129 MHz 3%
- 130 MHz 129 MHz 3%
- 130-270 190 MHz - 189 MHz 3%
270 MHz 269 MHz 3%
270 MHz 269 MHz 3%
270—520 400 MHz 399 MHz 3%
520 MHz 519 MHz 3%

4-26. FM SENSITIVITY AND METER ACCURACY TEST

SPECIFICATION:

{

DESCRIPTION:

External FM Sensitivity (400 and 1000 Hz modulation rates): 1 volt peak yields maxi- ‘

“mixer output prevents the frequency meter from mistriggering on the upper sideband

mum deviation indicated on peak deviation meter with FM LEVEL vernier at fully cw
position. ‘ |

Sensitivity Accuracy (15° to 35°C, 400 and 1000 Hz modulation rates): +12%. For
100 kHz deviation above 130 MHz, +15%.

Indicated FM Accuracy (15° to 35° C, 400 and 1000 Hz modulation rates): +12% of
reading +3?}7o of full scale). For 100 kHz deviation above 130 MHz add 3% of reading.

The Signal Generator is frequency modulated by an externally applied 1 Vpk signal. The
FM signal is demodulated by a frequency meter whose discriminator output is measured
with a voltmeter. A reference generator and mixer convert the RF output of the test
Signal Genrator to within the range of the frequency meter. A low-pass filter at the

generated by the mixer when the RF signal frequency is low.
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4-26. FM SENSITIVITY AND ME « =R ACCURACY TEST (Cont’'d)
| REFERENCE FREQUENCY

|
SIGNAL GENERATOR | . METER
|rFoutPuT
——
- * ~neut| |oisc
4 MH: OUTPUT
R LPF
| | o MIXER X1
SR S
- MODEL 86548 MULTIM
TEST OSCILLATOR ' - k | (STEP 6)

. 1
RF OUTPUT

FM INPUT

Figure 4-10. FM Sensitivity and Meter Accuracy Test Set(;p "y

EQUIPMENT: Frequency Meter . . . . . . . . . HP5210A
| | Filter Kit (for Frequency Meter) . . . . . HP10531A
e Digital Multimeter ... . + « <0« . . HP34702A/34740A
‘ﬁ*‘/ Signal Generator (reference) .« .. . . . HP8640A
Test Oscillator . . . . . . . .. . . . . HP651B
Mixer . . . + « « « « .+ . . . HP10b514A
4 MHz Low-Pass Fllter « - +« .+« .. .. . CIR-QTEL 3 Pole

PROCEDURE: 1.  Install shorting board in frequency meter and calibrate it for 1 Vdc at output jack
. - for a full-scale meter reading. Remove shorting board and install a 100 kHz Butter-
worth low~pass filter. o

2. Connect equrpment as shown in Flgure 4 10 after setting test Signal Generator
' controls as follows:

METER . . . . .- . .. LEVEL

FREQUENCY RANGE (MHz) . . . . 10—19 MHz
FREQUENCYTUNE . . . .. . . . 10MHz
OUTPUT LEVELSwitch. . . . . . . +10dBm
Output Level VERNIER . . . . . . . Meter reads —3 dB
AMOFF

FM . . . . . . ... EXT

FM RANGE (kHz) ......... 30kHz

FM LEVEL . . .. + =« « + « .+ .. Fullycw

,400Hz/1kstwntch «- ++ .+ ... . 1kHz
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4-26. FM SENSITIVITY AND METER ACCURACY TEST (Cont'd)

3.

4.

~ Set reference 81gnal generator for a —7 dBm signal at 11 MHz.

Set test osc1llator for a'l kHz signal and adjust level for voltmeter readmg of

| 0. 707 Vrms (1 Vpk).

Set frequency meter to trigger on input signal; set frequency range to 1 MHz. Fine

~ tune reference signal generator for an on-scale frequency me‘ter reading of approxi-

mately 0.8 MHz

!
t

Connect voltmeter to discriminator output of frequency meter.

Set test and reference generators to fréquencies listed below. For each setting, fine

tune reference generator to obtain frequency meter reading of approximately
0.8 MHz. Voltmeter should read between 19.7 and 25.0 mVrms (31.6 mVpk+12%
which corresponds to 31.6 kHz + 12% frequency deviation).

NOTE

If any readings appear to be highly erroneous, check the trig-
gering on the frequency meter. The discriminator output

~ should also be monitored on an osczlloscope and should appear
as a pure sinewave.

RANGE FREQUENCY Retf. Gen. Voltmeter

(MHz) | TUNE Frequency Limits (mVrms)
10MHz 11MHz | 197 £5.0
10—19 14 MHz 15 MHz 19.7 25.0
19 MHz 20 MHz 19.7 _25.0
‘  19MHz 20 MHz 197___ 250
19-35 27 MHz 28MHz | 19.7 25.0
o 35 MHz 36 MHz 19.7 25.0
o 35 MHz . 36MHz 19.7 25.0
35—66 50 MHz 51 MHz 19.7 __ 25.0
| 66 MHz 67 MHz 19.7 25.0
66—130 66 MHz 67 MHz 19.7 25.0

- Set FM RANGE to 100 kHz and contmue using the settmgs listed below For fre-

quencies below 130 MHz the voltmeter should read between 62.2 and 79:2 mVrms
(100 mVpk +12% which corresponds to 100 kHz +12% frequency deviation). For
frequencies above 130 MHz, the voltmeter should read between 60.1 and

81.3 mVrms (100 mVpk +15% which corresponds to 100 kHz +15% frequency
devnatlon)

424
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10.

11.

4:26. FM SENSITIVITY AND METER ACCURACY TEST (Cont'd)

RANGE FREQUENCY . Ref. Gen. Voltmeter
(MHz) TUNE Frequency ~ Limits (mVrms)
66—130 80 MHz - 79 MHz 622 1792
‘ 130 MHz 129 MHz 62.2 79.2
130 MHz 129 MHz 60.1_____ 813
130—270 190 MHz 189 MHz 60.1 81.3
9270 MHz. 269 MHz 60.1 __813
270 MHz 269 MHz 60.1 81.3
270—520 400 MHz 399 MHz 60.1 81.3
L 520 MHz 519 MHz 60.1 81.3

1

Set METER to FM and FM to INTERNAL at 1 kHz Adjust FM LEVEL for a

reading of 10 (1C0 kHz) on test Signal Generator panel meter.

Continue as before using the followmg settmgs For frequencies above 130 MHz,
the voltmeter should read between 58.0 and 83.4 mVrms (100 mVpk +18% which
corresponds to 100 kHz +18% frequency deviation). For frequencies below

130 MHz, the voltmeter should read between 60.1 and 81.3 mVrms (100 mVpk
+15% which corresponds to 100 kHz +15% deviation).

RANGE - FREQUENCY Ref. Gen. . Voltmeter
(MHz) TUNE Frequency Limits (mVrms)
‘ 520 MH% 519MHz 58.0 83.4
270—520 400 MHz | 399 MHz 58.0 83.4
270 MHz 269 MHz 58.0 83.4
270 MHz 269 MHz 58.0 __ 834
130270 190 MHz 189 MHz - 58.0 83.4
- 130 MHz 129 MHz - 58.0. 834 |.
66—130 130 MHz 129 MHz 60.1 813
' 80 MHz T9MHz 60.1 81.3 .

Set FM RANGE (kHz) to 30 kHz. If necessary adjust FM LEVEL to maintain a

panel meter readmg of 10 on the 10 scale which corresponds to 31.6 kHz deviation

as read on 3 scale. "Continue using settings listed below. Voltmeter should read

- between 19.0 and 25.7 mVrms (31.6 mVpk +15% which corresponds to 31.6 kHz
+15% frequenc devxatlon) |

\
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4-26. FM SENSITIVITY AND METER ACCURACY TEST (Cont’d)

RANGE FREQUENCY Ref. Gen. Voitmeter ”
(MHz) TUNE Frequency Limits (thms%;‘
f
66—130 66 MHz 67 MHz 190___ 257
66 MHz 67 MHz 19.0 26.7
35—66 .50 MHz 51 MHz 19.0 25.7
35 MHz 36 MHz 190___ 257
o '35 MHz 36 MHz 190___ 957
19-35 27 MHz 28 MHz 190 257
19 MHz 20 MHz 190_ 257
19 MHz 20MHz 190___ 957
10-19 14MHz .15 MHz 19.0 25.7
10 MHz 11 MHz 190 9257
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Model 8654B Performance Tests
Table 4-1. Performance Test Record (1 of 5)
Hewlett-Packard ‘Tested By
Model 8654B
Signal Generator
Serial No.: Date
| | ‘ Results
, P’:;a. Test Description '
Min. Actual Max.
413. Frequency Accuracy Test
Frequency Range Dial Indication
270—520 MHz 500 485.0 MHz 515.0 MHz
‘ 450 '437.5 MHz 464.5 MHz
400 ~ 388.0 MHz 412.0 MHz
350 339.5 MHz 360.5 MHz
300 291.0 MHz 309.0 MHz
130—270 MHz 130 126.1 MHz 133.9 MHz
150 145.5 MHz 154.5 MHz
170 164.9 MHz 175.1 MHz
190 184.3 MHz 195.7 MHz
210 203.7 MHz '216.3 MHz
230 223.1 MHz 236.9 MHz
250 242.5 MHz ' 257.5 MHz |
270 261.9 MHz - 278.1 MHz
66—130 MHz 130 126.1 MHz 133.9 MHz
120 116.4 MHz 123,6 MHz
110 106.7 MHz 113.3 MHz
100 ~97.0 MHz 103.0 MHz
- 90 87.3 MHz 92.7T MHz
80 77.6 MHz 82.4 MHz
70 67.9 MHz | 72.1 MHz
35—66 MHz 35 34.0 MHz ' 36.1 MHz
| 40 - 38.8 MHz - 41.2MHz ;.
45 43.7 MHz 46.4 MHz "
50 48.5 MHz 51.5 MHz
55 53.4 MHz 56.7 MHz
g 60 58.2 MHz 61.8 MHz
| 65 63.1 MHz 67.0 MHz
1935 MHz 35 33.95 MHz 36.05 MHz
30 - 29.10 MHz 30.90 MHz
25 24.25 MHz 25.75 MHz
20 19.40 MHz 20.60 MHz
10—19 MHz 10 - 970 MHz 10.30 MHz
12 ' : 11.64 MHz 12.36 MHz
14 13.58 MHz 14.42 MHz
16 15.52 MHz 16.48 MHz
.18 17.46 MHz ' 18.54 MHz
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~ Model 8654B

Table 4-1. Performance Test Record (2 of 5) s
Para. . i Results
" No. Test Description
| Min. Actual Max.
414 Harmonic Distortion Test '
Standard:
| Frequency Range
270—520 MHz 20 dB
130—270 MHz 20dB
66—130 MHz 20 dB
35—66 MHz 20 dB
1935 MHz 20dB
10—19 MHz 20dB
Option 003: ~
270520 MHz 15dB
130—270 MHz , 15dB
66—130 MHz 15 dB
35—66 MHz 15dB
1935 MHz 15 dB
10—19 MHz 15 dB
4-15. Residual AM Test 35 dB
4-16. Residval FM Test | |
50 Hz—15 kHz Noise BW 12.5 mVrms
417. Output Level Accuracy Test
Output Level Switch Meter .
+10 dBm 0dB +8.5 dBm +11.5 dBm
(except Opt. 003) |
—2 dB ' + +6.5 dBm 9.5 dBm
(Opt. 003 only) ‘
- —3dB +5.5 dBm +8.5 dBm
—7dB 1.5 dBm +4.5 dBm
—10 dB —2.0 dBm +2,0 dBm
0 dBm —10.dB —12.0 dBm —8.0 dBm
. —7dB ~ —8.5dBm - . =5.5 dBm
—3 dB —4.5 dBm - ~1.5 dBm
0dB 1.5 dBm +1.5 dBm
+3'dB +1.5 dBm ~ +4.5 dBm.
—10 dBm | —2.0dB +2.0 dB
—20 dBm . —2.0dB - - +2.0dB
—30 dBm —2.0 dB +2.0dB
~40 dBm —2.0dB +~2.0dB
—50 dBm '—2.0d3 +2.0 dB
—60 dBm —2.5dB +2.5 dB
—70 dBm —2.5dB +2.5 dB
—80 dBm —2.5dB +2.5dB
—90 dBm —2.5 dB +2.5 dB
4-28
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Tible'4-1. Performancé Test Pecord (3 of 5)

Performance Tests

| - Results
':“""" Description '
el Min, Actual Max.
4-17. Output Level Accuracy Test (Cont’d)
(cont'd) Output Level Switch Meter
—100 dBm —3.0 dB +3.0 dB
~110 dBm —3.0dB +3.0 dB
—120 dBm —3.0 dB +3.0 dB
4-18. Output Level Flatness Test |
- Output Level Frequency Range o _ |
+9 dBm 270—520 MHz +8 dBm +10 dBm
{except Opt. 003) 130—270 MHz +8 dBm +10 dBm
66—130 MHz +8 dBm +10 dBm
35—66 MHz +8 dBm +10 dBm_
19—35 MHz +8 dBm +10 dBm
10—-19 MHz +8 dBm +10 dBm
+7 dBm 270—520 MHz +6 dBm +8 dBm
(Opt. 503 only) 130—270 MHz +6 dBm +8 dBm
\ ' . 66—130 MHz +6 dBm +8 dBm
35—66 MHz +6 dBm +8 dBm
19—35 MHz | +6 dBm +8 dBm
10—19 MHz +6 dBm +8 dBm
| -7 dBm 270—520 MHz —8 dBm —6 dBm
~ (Allinstruments) 130—270 MHz —8 dBm —6 dBm
66—130 MHz —8 dBm —6 dBm
35—66 MHz —8 dBm —6dBm
19—35 MHz —8 dBm. ~6,dBm
10—19 MHz —8 dBm_ —6 dBm
4-19. Outp  *.eakage Test
10—200 MHz —40 dB
200—400 MHz —40 dB
400—600 MHz —40 dB
600—800 MHz | ~40 dB
800—1000 MHz — —40 dB
1000—1200 MHz —40dB
4-20. Internal Modulation Rate Accuracy Test |
AM 400 Hz 3C0 Hz 440Hz
AM 1 kHz 900 Hz 1100 Hz
FM1kHz 900 Hz 1100 Hz
"FM400 Hz 360 H= 440 Hz
- 421 AM Bandwidth Test - 2.8 div.
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Ta!)le 4-1. Performance Test Record (4 of 5)

Model 8654B

Results
Para. Description
No. " Min. Actual Max.
4-22. AM Sensitivity and Indicated Accuracy Test
| Sensitivity 3.6 div. 4.4 div.
Meter Accuracy 42.5% 57.5%
4-23. AM Distortion Test ' :
| 0—170% AM 3%
70—90% AM 5%
4-24. FM Bandwidth Test FM Range
‘ 30 kHz 14.1 aVrms
100 kHz 50 'nVrms
4-25. *M Distortion Test
FM Range * Frequency Tune
30 kHz 10 MHz 2%
. 14 MHz A 2%
v 19 MHz 2%
19 MHz 2%
27 MHz 2%
35 MHz 2%
35 MHz 2%
50 MHz 2%
66 MHz 2%
66 MHz 2%
100 kHz 80 MHz 3%
o 130 MHz 3%
130 MHz 3%
190 MHz 8%
270 MHz 3%
270 MHz 3%
400 MHz 3%
520 MHz 3%
4-26. FM Sensitivity and Meter Accuracy Test
FM FMRange  Frequency Tune
EXT 30 kHz 10 MHz 19.7 mVrms 25.0 mVrms
14 MHz 19.7 mVrms 25.0 mVrms
19 MHz 19.7 mVrms 25.0 mVrms
19 MHz 19.7 mVrms 25.0 mVrms
27 MHz 19.7 mVrms 25.0 mVrms
\ 35 MHz 19.7 mVrms 25.0 mVrms
35 MHz 19.7 mVrms 25.0 mVrms
50 MH:z 19.7” mVrms . 25.0 mVrms
66 MHz 19.7 mVrms 25.0 mVrms
66 MHz 19.7 mVrms . 256.0 mVrms
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/ Table 4-1. Performance Test Record (5 of 5)

Para, Description Restlts ,
No. Min. Actual Max.
4-26. FM Sensitivity and Meter Accuracy Test (cont'd)
FM  FM Range Frequency Tune

EXT 100 kHz 80 MHz 62.2 mVrms 79.2 mVrms

130 MHz 62.2 mVrms 79.2 mVrms

130 MHz 60.1 mVrms 81.3 mVrms

190 MHz 60.1 mVrms 81.3 mVrms

270 MHz 60.1 mVrms 81.3 mVrms

270 MHz 60.1 mVrms 81.3 mVrms

400 MHz 60.1 mVrms 81.3 mVrms

: 520 MHz 60.1 mVrms 81.3 mVrms

INTER- S

NAL 100 kHz 520 MHz '58.0 mVrms. 83.4 mVrms
400 MHz 58.0 mVrms 83.4 mVrms .

270 MHz 58.0 mVrms ‘ 83.4 mVrms

270 MHz 58.0 mVrms 83.4 mVrms
190 MHz 58.0 mVrms 83.4 mVrms

130 MHz 98.0 mVrms 83.4 mVrms

130 MHz 60.1 mVrms 81.3 mVrms

80 MHz 60.1 mVrms 81.83 mVrms

30 kHz 66 MHz 19.0 mVrms 25.7 mVrms

65 MHz 19.0 mVrms 25.7T mVrms

‘ 50 MHz 19.0 mVrms 25.7 mVrms

35 MHz 19.0 mVrms - 256.7 mVrms

35 MHz 19.0 mVrms 25.7 mVrms

27 MHz 19.0 mVrms 25.7 mVrms

19 MHz 19.0 mVrms 25.7 mVrms

19 MHz 19.0 mVrms 25.7 mVrms

14 MHz 19.0 mVrms 25.7 mVrms

10 MHz 19.0 mVrms 25.7 mVrms
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Adjustments

SECTION V'
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments which
will return the HP Model 8654B to peak operating
conditions. The adjustments are to be performed
whenever the performance test results are out of

~ tolerance. This may occur over a period of time be-

cause of aging of components within the instru-
ment or because of repair or replacement of certain
components, parts, or assemblies. Table 5-2 con-
tains information pertaining to assemblies or parts
repaired or replaced, the performance tests which

verify the Signal Cenerator is performing to its

maximum capability, and the adjustments to be
made if its performance is out of specification. In-

formation is also provided in this section about the

equipment required to perform the tests, instruc-
tions for locating the adjustable components, and
factory-selected components.

5-3. All adjustment procedures inclu-e references
to service sheets where the adjustable, components

" are shown, a description of the test including any

problem areas or special instructions, a test equip-
ment setup diagram, where necessary, the test

equipment recommender for the adjustment, a*d a,

step-by-step procedure for performing the adj'ustv-
ments. Removal and replacement procedures are
given on the alphabetic service sheets (after the

schematics in Section VIII). If an adjustable com- -
ponent is mounted on a printed circuit board, it
will be shown on the component location dlagram

which accompames ea(‘l schematic.

5-4. SAFETY CON"SIDERATIONS

5-5. Although this instrument has been designed in
accordance with international safety standards, this
manual cortains information and warnings which
must be followed to ensure safe operation and to
retain the instrument in a safe condition (see
Safety Considerations page in the front of the

manual). Service and adjustments should’be pey-.

formed only by qualified service nersonnel.

l WAthGsl

. “Any interruption of the protective
(grounding) conductor inside or-outside

,)‘-

the instrument or disconnection of the
protective earth terminal is likely to
make the apparatus dangerous. Inten-
tional interruption is prohibited.

Any adjustment, maintenance, and re-
pair of the opened instrument under
voltage should be avoided as much as
possible and, when incvitable, should be
carried out only by a skilled person who
is aware of the hazard involved.

Removal of the top cover makes acces-
sible hazardous voitage in the region of
connector XA5 (~53 Vrms) and on the
A5 FM Driver Board (~50 Vdc). Re-
mouval of the bottom cover makes acces-
sible hazardous voltage at connector
XA3 (~53 Vrms). Removal of the pro-
tective cover on the A4 Line Module ex-
poses hazardous voltage (line voltage) at
the module’s terminals.

Capacitors inside the instrument may
still be charged even if the instrument
has been disconnected from its source of

supply.

Make sure that only fuses with the re-
~ quired rated current and of the specified
-type (normal blow, time delay, etc.) are
" used for replacement. The use of re-
paired fuses and the short- ctrcmfmg .)f
fuseholders must be avoided.

Whenever it is likely that the protectio:

. has been impaired, the instrument raust

~ be ‘'made inoperative and be seciired
against any unintended operation.

5-6. EQUIPMENT REQUIRED
5.7. The test equipment requn‘ed for the adjusi-

: ment procedures is listed in Table 1-2, Recom-
© . mended Test Equlpment‘

The crmcal specifica-
tions of substitute test instruments must ‘meet or
exceed the standards listed in the table if the per-
formance of the generator is to meet the standards
set forth in Table 1-1, Specifications.
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5.8. Pozidriv Screwdrivers - Table 5-1 lists the reference designator, the criteri-
5-9. Many screws in the instrument appear to be on used for selecting a particular value, the normal ‘

value range, and the service sheet where the com-

Phillips, but are not. To avoid damage to the screw .
ponent part is shown.

slots, Pozidriv screwdrivers should be used.

™
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5-11. For adjustments requiring a non-metallic ‘ . R .

metal-blade tuning tool, use the J.F.D. Model No. 5-16. The adjustments in this section should be
5284 (HP 8710-1010). In situations not requiring performed when troubleshooting or performance
non-metallic tuning tools, an ordinary small screw- tests indicate that an adjustable circuit is not oper-
driver or other suitable tool is sufficient. No matter ating correctly. Perform the adjustments after
what tool is used, never try to force any adjust- repairing or replacing the circuit. After making the
ment control in the generator. This is especially adjustments, repeat the performance tests (found
critical when tuning variable slug-tuned inductors, in Section 1V) specified in the table. In general, if
and variable capacitors. the RF Section casting was opened (or any RF

‘ connectors removed) during a repair, the Qutput
5-12. Extender Board. An extender board (HP Leakage Test should be performed. Performance
08640-60036) is available which can be used. to test:. should also be made for any assembly that

extend the A3 Control/Power Supply Board As- had a component changed, even if the changed

sembly for service. ' component was not defective. The power supplies
should be checked whenever an assombly has been

_ repaired. -

5-13. FACTORY-SELECTED COMPONENTS | NOTE

5-14. Factory-selected components are identified Table 5-2 can also be used for trouble-

on the schematics and parts list by an asterisk (*) shooting. If the generator failed one or .

which follows the reference designator. The nomi- more performance tests, cross-reference-

nal value of the components is normally shown. " ing to the associated assembly or cir-

The manual change sheets will provide updated cuitry will often indicate the source of

information pertaining to the selected components. the failure.

Table 5-1. Factory-Selected Components (1 of‘Z)

Reference Basis of Selection Normal Value | Service
Designator | Range . | Sheet
R6 Selected for a meter reading of <—10 dB with the output level VERNIER set 909—100052 4

- fully cew. The Meter Adjustments (paragraph 5-20) should be performed before
resistor selection.

Al1A1C4 (See A1A3C6 selection). If removing A1A3C6 does not solve the RF output Ooro6.8pF 3
flatness/harmonic problem, remove A1A1C4. Perform Harmonic Distorticn Test | ‘
(paragraph 4-14) and Output Level Flatness Test (paragraph 4-18).

A1A1R1 Selected for harmonic levels within published spécificatiohs. After resistor selec- | 133—147Q2 | 3
tion, verify that RF output power is greater than +10 dm (+8 dBm, Opt. 003).

A1A1R15 Selected for harmonic levels within published specifications. After resistor selec- | 61.9—-13382 3
tion, verify that RF output power is greater than +10 dBm (+8 dBm, Opt. 003).

AlA1R28 Selected for harmonic levels within published specifications. After resistor selec- | 147—215%) , 3
tion, verify that RF output power is greater than +10 dBm (+8 dBm, Opt. 003).

Al1A1R31 | Selected for output level flatness within specification on the 270—520 MHz 90.9--12102 3
range. If frequency response peaks out of specification on the high end of range
decrease value of the resistor. :
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Table 5-1. Factory-Selected Components (2 of 2)

Adjustments

' Reference :  Basis of Selection Normal Value | Service
Designator . o Range Sheet
'A1A3C6 Selected for output level {latness and carrier harmonics within specifications 0or4.3pF 2
(see note) (on the 270—520 MHz range). Normslly, when the capacitor is removed,

flatness is improved but harmonic content is increased. (See also A1A1C4
selection.) Perform Harmonic Distortion Test (paragraph 4-14) and Output
Level Flatness Test (paragraph 4-18).

: A1A3C12 Selected to provide A1A3C2 adequate adjustment range to lower maximum 0—1.0 pF 2.
(see note) output frequency on 270—520 MHz range.

A3C23 | Selected for flattest response to external AM input frequencies on the top 10—200 pF 4

10 dB of the output level VERNIER and for all settings of the MODULA--

TION LEVEL control. Perform AM Bandwidth Test (paragraph 4-21).
A3R53 Selected to provide correct meter reading in the +10 dBm OUTPUT LEVEL 1330147052 4

range. Perform Meter Adjustments (paragraph 5-20).
A5R2 Breakpoint, slope and exponent network resistors. Perform Preliminary - 5
A5R4 FM Adjustments (paragraph 5-23), M Distortion Adjustment (paragraph
AS5R6 5-24) and FM Deviation Adjustment (paragraph 5-25).
A5R8 | | |
A5R10
A5R12
A5R14
ASR22-25
A5R28-30.
A5R33
A5R35
AHBR38
ASR40
A5R44
AbR48
(see note)
ASR66 Exponent network, 100 kHz, 3 kHz, and 10 kHz resistors. Perform Prelim- - 6
AS5R68 inary FM Adjustments (paragraph 5-23), FM Distortion Adjustments (5-24),
A5RT0 and FM Deviation Adjustment (paragraph 5-25).
ASRT72
ASRT4
A5R76
ABR84
AS5R89
A5R91
(see note)

NOTE
Replacing these components may require FM adjusiments. FM
_ adjuslments are complex and time consuming and require special
’\, test equipment.
5-3
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Table 5-2. Post Repair Tests and Adjustments (10f2)

Assembly, Circuit, or Part
Repaired '

!

Performance Test (After
Repair Completed)

Adjustment Procedure
(If Necessary)

- All electrical repairs

-

Power Supply | ‘djustment (para-
graph 5-17) '

A1A1 RF Amplifier/ ALC Board
Assembly

Output Level Accuracy Test (paragraph
4-17)

Output Level Flatness Test (paragraph 4-18)

AM Sensitivity and Indicated Accuracy
Test (paragraph 4-22) '

AM Distortion Test (paragraph 4-23)

Detector Bias and AM Distortion
Adjustment (paragrapb 5-18)

AM Sensitivity Adjustment
(paragraph 5-19)

Meter Adjustments (para-
graph 5-20)

A1A2 FM Modulator Baard
Assembly
(see note)

Frequency Accuracy Test (paragraph 4-13)

FM Distortion Test (paragraph 4-25)

FM Sensitivity and Meter Accuracy Test
(paragraph 4-26)

Tuning Capacitor and Pulley
Adjustment (paragraph 5-21)

Frequency Adjustment (para-
graph 5-22) |

Preliminary FM Adjustments
(paragraph 5-23)

FM Distortion Adjustment
(paragraph 5-24)

FM Deviation Adjustment

- (paragraph 5-25)

A1A3 RF Oscillator Board

Frequency Accuracy Test (paragraph 4-13)

- Frequency Adjustment (paragraph

(see note)

FM Distortion Test {paragraph 4-25)
FM Sensitivity and Meter Accuracy Test
(paragraph 4-26)

Assembly FM Distortion Test (paragraph 4-25) 5-22)
(see note) FM Sensitivity and Meter Accuracy Test Preliminary FM Adjustments
(paragraph 4-26) (paragraph 5-23)
o ' FM Distortion Adjustment
(paragraph 5-24)
- FM Deviation Adjustment
~ (paragraph 5-25)
A1A4 Turret Assembly Frequency Accuracy Test (paragraph 4-13) Frequency Adjustment (para-

graph 5-22)

Preliminary FM Adjustments
(paragraph 5-23)

FM Distortion Adjustment
(paragraph 5-24)

FM Deviation Adjustment
(paragraph 5-25)

A1C3 Tuning Capacitor
{see note) o

Frequency Accuracy Test (paragraph 4-13)

¥M Distortion Test (paragraph 4-25)

FM Sensitivity and Meter Accuracy Test
(paragraph 4-26)

’ / .

Tuning Capacitor and Pulley
Adjustment (paragraph 5-21)

Frequency Adjustment (para-
graph 5-22)

Preliminary FM Adjustments

(paragraph 5-23)
FM Distortion Adjustment
- (paragraph 5-24)
FM Deviation Adjustment
(paragraph 5-25)
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Table 5.2. Post Repair Tests and Adjustments (2 of 2)

Assembly, Circuit, or Part

Performance Test (After

Adjustment Procedure

Detector and Meter
Driver only)

Test (paragraph 4-22)

Repaired ~ Repair Completed) (M Necessary)
Dial Stringing Frequency Accuracy Test (paragraph 4-13) Tuning Capacitor and Pulley Adjust-
(see note) . ‘ ‘ ment (paragraph 5-21)
Frequency Adjustment (paragraph
5-22)
' ’ Preliminary FM Adjustments (para-
graph 5-23)
FM Distortion Adjustment
(paragraph 5-24)
FM Deviation Adjustment
(paragraph 5-25)
A3 Assembly (Shaping Output Level Accuracy Test (paragraph 4-17) | Detector Bias and AM Distortion
Amplifier only) AM Sensitivity and Indicated Accuracy Adjustment (paragraph 5-18)
L Test (paragraph 4-22) Meter Adjustments (paragraph 5-20)
AM Distortion Test (paragraph 4-23) ‘
A3 Assembly (Audio AM Sensitivity and Indicated Accuracy Meter Adjustments (paragraph 5-20)

¢

A5 FM Driver Board

Assembly

- (see note)

FM Distortion Test (paragraph 4-25)
FM Sensitivity and Meter Accuracy Test
(paragraph 4-26)

Preliminary FM Adjustments
(paragraph 5-23)

F'M Distortion Adjustment (para-
graph 5-24)

FM Deviation Adjustment (para-
graph 5-25)

AGAl Reverse Power Pro-
tection Board Assembly

Output Impedance Adjustment
(Option 003 only, paragraph 5-26)

(Option 003 only) Reverse Power Level Sense Adjust-
' ' ment (Option 003 only, para-
graph 5-27) ’
M1 Meter  AM Sensitivity and Indicated Accuracy Meter Adjustments (paragraph 5-20)

Test (paragraph 4-22)

NOTE

Repairs to these assemblies may require FM adjustments. FM adjust- '
mentls are complex, time consuming, and require special test equipment,

5-b
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ADJUSTMENTS

- 5-17. POWER SUPPLY ADJUSTMENT

} REFERENCE: Service Sheet 7.

| DESCRiP’I‘ION: - A dc voltmeter is used to monitor the +20V supply voltagé as it is-adjusted.
t | EQUIPMENT: Digital Multimeter . . . . . . . . HP 34702A/34740A |

} PROCEDURE: 1. Set Signal Generator LINE switch to ON. Connect voltmeter to A3TP7. Adjust
' ' +20V Adjust control A3R5 for voltmeter reading of +2O 0+0.2 Vde.

2. Connect DVM to A3TP6 The voltage should read "—10 0+ 0.5 Vdc.

5-18. DETECTOR BIAS AND AM DISTORTION ADJUSTMENT
REFERENCE: Service Sheets 3 and 4.

DESCRIPTION: The RF Detector Bias is adjusted so the RF output voltage tracks the ALC dc reference
voltage which is set by the VERNIER control. The Distortion Null is adjusted so the
~ RF envelope accurately represents the audio AM drive signal at low ALC reference levels.
~ Since the two adjustments interact, the adjustments may need to.be repeated. A spec-
trum analyzer is used to measure the RF output level and detect the AM signal. The
ALC reference is monitored with a dc voltmeter.

EQUIPMENT: Spectrum Analyzer . . . . . . . . . HP8558B/182C
S - Digital Multimeter . . . . . . . . . HP 34702A/34740A
10 dB Step Attenuator . . . . . . . HP 355D
TO A3TP3 | SPECTRUM

o ] . ANALYZER
- DIGITAL | | |
MULTIMETER MODEL 86848 |

®.Q°®
l?CINPUT
| )

ocoojjooo

~ 10dB STEP o }
RF OUTPUT ATTENUATOR RF INPUTJ
-~

-

Figure 5-1. Detectur Biasand AM Distortion Adjustment Setup

PROCEDURE: 1. If A1 RF Section Assembly cover has not been removed, remove detector bias
aCCQSb plug on bottom side of assembly.

2. Center Detector Bias potentiometer A1A1R39 (Service Sheet 3) and Distortion
Adjust potentiometer A3R52 (Service Sheet 4).
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5-18. DETECTOR BIAS AND AM DISTORTION ADJUSTMENT (Cont'd)

3.

Connect eqmpment as shown in Flgure 5 1 after setting Signal Generator controls
as follows / KRR -
METER . . / ... LEVEL

FREQUENCY RANGE (MH/,) . . . 35—66 MHz
FREQUENCYTUNE . . . . . . . 50 MHz
- OUTPUT LEVEL. Sw1tch .« .« . . +10dBm
CAM . . . . . . . . . . . . . . INTERNAL
AMLEVEL . . . . . . . . . . . Fullycew
- FM . . . .« . ... . . OFF

10.
11.
12.

13.

400 Hz/1 kHz SWItch .+ ... . . . 400Hz
Set step attenuetor to 20 dB. /

Set Slgnal (wenerator output level VERNIER fo;r voltmeter readmg of =2.00 Vdc
at A3TP3. | .

Set spectrum analyze\r resolution bandwidth to' 300 kHz or greater, optimum input

level to 0 dBm (40 dB atienuation), vertical scale to linear, display smoothing to

between 10 and 50 kHz, and adjust frequency controls to center 50 MHz signal on
display. Set frequency span to 0 and fine adjust frequency controls to peak signal
on display. Adjust vertical reference level LOntrols to bring signal to fifth graticule
line from bottom of display. '

NOTE

Check spectrum analyzer baseline“posi‘tion by removing
RF input. Baseline should be exactly on bottom grati-
cule lirze ’

Set Slgnal Generator OU’I‘PUT LE VFL switch to O dBm, and adjust VERNIER for
voltmeter reading of —0.20 Vdc

!

Set step attenuator to 0 dB. Use non-metallic tool to adjust Detector Bias control
A1A1R39 to bring signal to same reference level (fifth line from bottom).

Repeat steps 4 to 8 until RF signal level viewed on the spectrum analyzer is same
for both ——2.00 Vdc¢ and —0.20 Vde ALC reference levels.

Set —0.20 Vdc at A3TP3 and adjust AM LEVEL control so that upper peak of
sine wave is at eighth graticule line from bottom of display (set analyzer to trlg,ger
internally).

Adjust Distortion Adjust control A3BR52 so that lower peak of sine wave is at sec-
ond graticule line. -

Set AM LEVEL fully cew. If level has shifted more than 0.2 division from fifth
graticule line, set OUTPUT LEVEL to +10 dBm and repeat steps 4 to 12.

Perform AM Sensitivity Adjustment (paragraph 5-19), AM Sensitivity and Indicated

Accuracy Test (paragraph 4-22), and AM Distortion Test (paragraph 4-23).
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519, AM SENSITIVlTY ADJUSTMENT

REFERFNC

DESCRIPTION:

Servwe Sheet 4,

 The Signal Generator is externa.ly amplitude modulated by a test o%lllator with a level
set to give 60% AM. The AM is demodulated with 2 spectrum analyzer in a zero span

/ mode The AM depth is measured dlrectly on the dlsp]ay and is compared with the
panel meter reading. \ |

SPECTRUM
ANALYZER

I

DIGITAL ~ MODELB6S4B S

TEST OSCILLATOR -+ _MULTIMETER

EQUIPMENT:

i
L

PROCEDURE:

60052 OUTPUT " ACINPUT

AM INPUT | RF OUTPUT  RF INPUT

T Benaseumenead

. TEE

Fugum 5 ? AM Sensmvnty Adjustment Setup

Spectrum Analyzer . . . . . . . . . HP8558B/182C

Test Oscillator . . . . . . . . . . . HP651B ‘

Digital Multimeter‘ . « « « « . . . . HP34702A/34740A

1. Connect equipment as shown in Figure 5-2, after setting Signal Generator controls

as follows: ,
METER . . . . LEVEL

FREQUENCY RANGE (MHA) . . 35—66 MHz

FREQUENCY TUNE . . . .. . 50 MHz

OUTPUT LEVEL Switch. v+« . —40dBm

Output Level VERNIER . . . . . Meter reads +3 dB '
AM . . . . . .. ... ... EXT | ‘
AMLEVEL. . . . . . . . . . Fullycw

"M . . . .. .. .. .. .. OFF

Set spectrum analyzer resolution bandwidth to 300 kHz or greater, optimum input
level to —40 dBm (0 dB attenuation), vertical scale to'linear, display smoothing to
between 10 and 50 kHz, and adjust center frequency controls to center 50 MHz
signal on display. Adjust vertical reference level controls to bring signal level to
fifth graticule line from bottom of display.

Set test oscillator to 1 kHz and adjust level for 0.424 Vrms (0.6 Vpk) as read on ac
voltmeter.

Adjust AM Gain potentlometer A3R34 for peak to- peak deflection of 6 divisions
on display (corresponding to 60% AM). ‘

NOTE
Check spectrum analyzer base line position by removing RF input,
Base line should be exactly on bottom graticule line.
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5-20. METER ADJUSTMENTS

Service Sheet 4. : B '

REFERENCE:
DESCRIPTION: - The meter is set mechaynicaily to zero. Then the meter amplifier gain and zero controls
: - are adjusted so the meter tracks the actual RF output as monitored with a power meter. -
Finally, the audio detector gain is adjusted.
| POWER METER
‘ DIGITAL | MODEL 86548
TEST OSCILLATOR MULTIMETER |
6002 OUTPUT l AC INPUT I “AM INPUT RF OUTPUT
—] > | »—
TEE POWER SENSOR
Figure 5-3. Meter Adjustments Setup
EQUIPMENT: = Power Meter and Sensor . . . . . . HP 435A/8481A
Digital Multimeter . . . . . . . . HP 34702A/34740A
Test Oscillator . . . . . . . . . . HP65IB
PROCEDURE: 1. Set Sif‘gnal Generator LINE switch to OFF. Allow time for meter to fall to rest.
- Adjust mechanical zero adjustment screw on panel meter cw for a zero meter read-
ing. Then turn screw slightly ccw to free mechanism from adjusting peg.
2. Set LINE switch to ON. Connect equipment as shown in Figure 5-3 after setting
Signal Generator controls as follows: f
METER . . . . . . . . . . . . . LEVEL
FREQUENCY RANGE (MHz) . . . . 3566 MHz
FREQUENCYTUNE . . . . . . . . 50MHz
OUTPUT LEVEL Switch. . . . . . . +10dBm
Output Level VERNIER . . . . . . . Fully ccw
AMLEVEL. . . . . . . . . . . . Fulycw
MM .. .......... ... OFF
3. Allow at least a 5-minute warmup. Set power meter range to measure +10 dBm.
4. Adjust output level VERNIER for power meter reading of +10 dBm (+8 dBm for
Option 003). Adjust Meter Gain control ABR57 for 0 dB (—2 dB for Option 003)
as read on Signal Generator panel meter.
5. Set OUTPUT LEVEL switch to 0 dBm and adjust VERNIER for power meter

reading of —7 dBm. Adjust Meter Zero control A3R54 for —7 dB as read on panel
meter. |
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5-20. METER ADJUSTMENTS {Cont'd)

6. Adjust'output level VERNIER for power meter readihg 0 dBm. If panel meter
: does not read within 0.2 dB of 0 dBm, slightly readjust Meter Gain A3R57 for

proper reading, . ’

7 . Repéat steps 4 to 6, adjusting Meter Gain A3BR57 and Meter Zero A3R54 as needed
until panel meter reads within +0.2 dB of power meter reading for levels of +10,
(+8 for Option 003), 0, and —7 dBm.

NOTE
~If it is not possible to attain meter readings within +0.2 dB of power
meter reading for levels of +10 (+8 for Option 003) and 0 dBm, select
a different value of resistance for ABR53 (1330—1470%2). Decreasing
resistance increases the meter indication at 0 dBm but does not directly
affect the +10 dBm range. *

8. Set OUTPUT LEVEL to approximately 0 dBm, AM to EXT (with AM LEVEL
. fully cw), and METER to AM.". , |

9.  Set test oscillator for 1 kHz and adjust level for 0.707 Vrms as read on ac voltmeter.

10.  Adjust Detector Gain control A3R45 for panel meter reading of 10.

NOTE

Check that Meter jumper (connected to A3C27) is in N ( normal)
\‘ position. :

5-21. TUNING CAPACITOR PULLEY ADJUSTMENT
REFERENCE: Service Sheet 2.

DESCRIPTION: The position of the capacitor pulley on the capacitor shaft is se* for the full tuning
' - range of the capacitor as the frequency is tuned from stop to stop. The pulley is cor-
rectly adjusted when the frequency can be tuned through minimum at the low frequency
end of the dial and through the maximum at the high end (refer to Figure 5-4).

‘

NOTE

Performing the Tuning Capacitor Pulley Adjustment will reciuire
that FM adjustments also be performed. FM adjustments are com-
plex, time consuming, and require special test equipment.

EQUIPMENT: Frequency Counter . ., . . . . . . ., . . . .HP 5383A | f
|

PROCEDURE: 1. Remove the RF Section ASsembly cover as described on Service Sheet A.

2. Connect the counter’s high frequency low impedance input to RF Amplifier out-
put connector A1A1J3. Set Signal Generator controls as follows:

FREQUENCY RANGE (MHz) . . . . . .10—19 MHz
FREQUENCYTUNE . . . . . . . . . Fully cew to stop

5-10
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5-21. TUNING t..APACITOR PULLEY ADJUSTMENT (Cont’d)

OUTPUT LEVEL Switch . . . .- 0dBm
Output Level VERNIER . . . . Fullycw
AM . . . . . . . ... . .. OFF
FM . .. . ... ... ... OFF

y
Check that the FREQUENCY TUNE control is dgdmst the counterclockwise (low
trequency) stop.

Loosen the two setscrews on the capacitor pulley. | . /’;,-'

Insert a non-metallic tuning tool into the slotted end of the tuning ca) acitor shaft
(C3) and adjust the low frequency foldback as read on the counter, from 5 to 10
kHz beyond the frequency minimum. The frequency will be approximately

9.5 MHz and the capacitor blades will be almost fully meshed (refer to Figure 5-4).

MAXIMUM HIGH
- FREQUENCY
A FREQUENCY FOLDBACK

>

[ )

<

(V7]

o |

(o]

i LOW

& FREQUENCY

FOLDBACK
5-10 kHz MINIMUM |
? FREQUENCY

. - CW ROTATION

1
FULLEEW £ REquENcy TUNE cONTROL POSITION FULLCW

" Figure 5-4. Proper Capacitor Tuning Characteristics

Tighten the pulley setscrews.

CAUTION

Verify that the pulley does not rub agaznst the osullator cables
or chassis parts, and that the dial cord does not rub against the
casting as it passes through the holes.

" Tune the frequency up a few turns and then back to the counterclockwise stop.

Check that the t'requem,y tunes from 5 to 10 kHz beyond the minimum.
NOTE

Some frequency foldback is also normal at the high end of the
frequency range.

Perform the Frequency Range Adjustment (paragraph 5-22), Preliminary FM
Adjustments (paragraph 5-23), FM Distortion Adjustment (paragraph 5-24), and
FM Deviation Adjustment (paragraph 5-25). |

O
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5-22. FREQUENCY AND RANGE ADJUSTMENT

REFERENCE:

DESCRIPTION:

EQUIPMENT:

PROCEDURE:

Service Sheets 2 and 3.

The cover of the RF Section Assembly is removed and both the range inductors and
the tuning range capacitor are adjusted.

NOTE

Performing the Frequency and Range Adjustment will require that
the FM adjustments also be performed. FM adjustments are com-
plex, time consuming, and require special test equipment.

Frequency Counter . . . . . . . . . . HPB5383A
PowerMeter . . . . . . . . . . . . HP 435A/84'81A
NOTE |

Before performing this adjustment, check the bias voltages on the FM
Modulator varactor diodes. With RANGE set to 270—520 MHz, the volt-
age at A5TP8 (Service Sheet 6) should be 0.0 + 0.1 Vde. The voltage al
J2 pin 4 (Service Sheet 6) should be +48.5 +1.0 Vdec.

1. Remove the RF Section Assembly and RF Section Assembly cover as described on
Service Sheets A and B.

NOTE |
If adjustment is necessary only to correct a ¢onsistent cursor position
error {indication consistently high or low on all ranges), the dial drum
may;be moved slightly to the right or left a/‘,ter loosening the dial drum
setscrew. Do not allow dial drum to bind against the base plate casting.
This adjustment does not require FM recalibiration.

2. Connect the counter’s high fréquency, low impedance iriput to RF Amplifier out-
put connector A1A1J3. Set Signal Generator’s controls as follows:

FREQUENCY RANGE (MHz) . . . . . . 270—520 MHz
FREQUENCYTUNE . . . . . . . . . . 270 MHz
OUTPUT LEVEL Switch. . . . . . . . . 0dBm
Output Level VERNIER . . . . . . . . . Fullycw

AM . . ... ... ... .. ... . OFF

FM . . ... ... ... ... .. . OFF

3.  Adjust the 270—520 MHz turret inductor A1A4L6 for a counter reading of 270
+2.7 MHz. \

‘CAUTION

To prevent damage to the +14 Vdc power supply, set LINE to OFF
before making these adjustments. \

5-12
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5.22. FREQUENCY AND RANGE ADJUSTMENT (Cont'd)

NOTE

To increase frequency, add equal amounts of solder to two
slots in the inductor strip. To lower frequency bend the in-
ductor tab.

in ' . ’
X y

\
SLOTS (ADD SOLDER TO .. _—4—INDUCTOR SIRIP ¢
RAISE FREQUENCY) T : .

INDUCTOR TAB (BEND TO -
LOWER FREQUEFNCY)

Figure 5-5. ATA4L6 Turret Inductor Adjustment (270-520 MHz Range)

4. Set FREQUENCY TUNE to 520 MHz and adJust Tumng Range L\apautor A1A3C2
for a reading of 520 + 5.2 MHz. ‘

SR ' NOTE
. | If 520 MHz is not attamable see the selection procedure for
capacitor A1A3C12 in Table 5-1.

S. Checkﬁ at least four FREQUENCY TUNE settings on the range to ensure + 2% accur-
acy for each setting. , ' .

6. Set FREQUENCY TUNE to any convenient location on eaLh of the other five
ranges. Adjust the turret inductors for counter readings within 2% of the dldl
indication.

CAUTION |

i

To prevent da}nage to the +14 Vdc power supply, set LINE"
to OFF before making adjustments to the 130 270 MHz
range 'nductor

"NOTE

On the 130—270 MHz range, the inductor is adjusted by spread-
ing or pinching the inductor loops. On the 10—130 MHz ranges
ad]ustment is accomplished with a tuning slug in the mductor

7. Check at least four FREQUENCY TUNE settings on each range; to ensure 2%
accuracy for each setting. Readjust the turret inductors as necessary to attain thlb
overall accuracy. '
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5-22 FREQUENCY AND RANGE ADJUSTMENT (Cont’d)

8.

10.

Connect the power meter’s sensor to RF Oscillator output connector A1A34J1.
Output power should be greater than +3 dBm at all FREQUENCY RANGE (MHz)
and FREQUENCY TUNE settings.

Replace RF Sectlon Assembly cover and install the RF Section Assembly in the
instrument. |

Perform the Preliminary FM Adjustments (paragraph 5-23), FM Distortion Adjust-
ment (paragraph 5-24), and FM Deviation Adjustment (paragraph 5-25).

5-23. PRELIMINARY FM ADJUSTMENTS

Service Sheets 5, 6, and 7.

REFERENCE:
DESCRIPTION: . Various de vcltages and voltage nulls on the A5 FM Driver Assembly are adjusted.
EQUIPMENT: Digital Multimeter . . . . . . . . . . HP34702A/34740A
Frequency Counter . . . . . . . . . . HP5383A
PROCEDURE: 1. Remove instrument top cover.
2. Connect a jumper wire between A5TP8 (Service Sheet 6) and A5TP12, GND, .
(Service Sheet 7). o
3. Connect frequéncy counter to rear panel AUX RF OUT after setting Signal Gener-
ator controls as follows:
,“‘FREQUENCY RANGE (MHz) . . . 19—35 MHz
FREQUENCYTUNE . . . . . . . 35MHz
FINETUNE . . . . . . . . . . centered
AM . . . .. . . ... ... .. OFF
FM . . . .« + +« . . . OFF
FM RANGE (kHz) « « +« « .+« . . 30KkHz
4, Connect dc voltmeter to ASTP3 (Service Sheet 5). Use testpoint ASTP12 (Service
Sheet 7) as common ground for all preliminary adjustments. Set FREQUENCY
TUNE for 35.0 MHz as read on counter.
5. Adjust ADJ A A5R16 (Service Sheet 5) for voltmeter reading of +10.00 Vdc.
. J ' )
6. Set FREQUENCY TUNE for 19.0 MHz as read on counter
1. Adjust ADJ B A5R18 (Service Sheet 5) for voltmeter readmg of +5.40 Vdc.
8. Repeat steps 3 through 6 until voltages are within + 0.10 Vdc of those specified at
19.0 and 35.0 MHz. :
9. Connect dc voltmeter to ASTP5 (Serv » Sheet 5). Set FREQUENCY TUNE for .
25.0 MHz as read on counter. |
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11.

12.

15.

16.

17.

. 18

19.
20.

21.

22.

23.

G 13.

" o 14.

523, PRELIMINARY FM ADJUSTMENTS (Cont'd) )

Adjust . ADJ C AS5R42 (Servxce Sheet 5) for voltmeter reading of 0.60 + 0.20 Vdc.
Connect dc voltmeter to A5TP6 (Service Sheet 6) )

Adjust ADJ F A5Rl22 (Service Sheet 6) for 0.00 + 3.20 chl'c.

Connect dc voltmeter to A5TPS8 (Ser\(ice Sheet 6).

Connect a jumper vrire between A5TP10 (Service Sheet 6) and ground ( A5TP12 ).

Adjust ADe E A5*163 (2ervice Sheet 6) so that voltage ac ASTP8 remains constant
thhm + 0, 20V as frequency is tuned between 19 ard 35 MHz. I :

NOTE

The voltage will be approximately 0 ¥Ydc but need not be
exactly 0 Vdc; however, it must be constant as the fre-
quency is tuned.

- Bemove jumper wire between ABTP10 and TP12. Connect jumper wire between

ABTP8 and ground (A5TP12).

Connect dc voltmeter to A5TP10.
Adjust ADJ D A5R104 (Servxce Sheet 6) for voltmeter readmg of 0.0 :0.1mVdec.

Remove jumper wire between A5TPS8 and TP12

Connect dc voltmeter to A5TP5 Set FREQUENCY TUNE to 25.¢ MHz (on fre
quency counter).

)

Adjust £DJ C A5R42 for a voltmeter reading of 0. 60 + 0.01 Vdec.

Perform FM Distortion Adjustment (paragraph 5- 24) and FM Deviation Adjust-
ment (paragraph 5-25).

5-24. FM DISTORTION ADJUSTMENT

REFERENCE:‘ Service Sheet 6.

DESCRIPTION : The Signal Generator is frequency modulated internally at a 1 kHz rate. The FM signal
, is demodulated by a frequency meter. The deviation level is measured at the discrimin-
ator output, and set to 30.0 kHz. The distortion is ther measured and adjusted to be

minimum. A reference generator and a mixer convert the RF output of the test Signal

- . Generator w within the range of the frequency meter. A low-pass filter at the mixer
output prevents the frequency meter from mis-triggering on the upper sideband gener-

) ated by the mixer when the R¥' is low in frequency. |

!/!
o

f / |
I/V' :
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5-24. FM DISTORTION ADJUST_MENT (Cont'd)

REFERENCE

SIGNAL GENERATOR

\
{

EQUIPMENT:

bl

PROCEDURE:

roDELBGSE |

©.Q® N
ocoofjooo —O-EIPU—T)

RF

RF OUTPUT

4 MHz
LPF

FREQUENCY ‘
METER DISTORTION ANALYZER
, I'inPUT
INPUT DISC ’
OUTPUT -
I
. )"lr TEE
* DIGITAL
MULTIMETER
g
AC INPUT

Figure 5-6. FM Distortiun Adjustmenf Setup

Frequency Meter -
Filter Kit (for Frequency Meter)
~/Distortion Analyzer

Signal Generator (reference) .
Digital Multimeter

Mixer . ..
4 MHz Low3pasq FllLe

1.

<
\

HP 5210A

HP 105314

HP 331A

HP 8640A !
HP 34702A/34740A

. . 'HP 10514A

CIR-Q-TEL 3 Pole

| Install shortmg board in frequency meter and calibrate it for 1 Vdc at output jack

for a tullrscale meter reading. Remove shorting board and install a 10 kl]? Butter-
worth low-pass fllter »

\

'
)

Connect eqmpment as shown in Figure 5-6 after setting test Signal Generator con-

trols as follows:

METER:

FREQUENCY RANGE (MHz)

FREQUENCY TUNE . .
OUTPUT LEVEL Switch.
Output Level VERNIER .

AM .
FM

FM RANGE (kHz) e
" FM'LEVEL . |

400 Hz/1 kHz

1

LEVEL
10—19 MHz
10 MHz-
+10 dBm :
Meter reads ~—3 dB

. + OFF

INT

30 kHz'
. Fully ccw
. 1 kHz

5-16
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5-24. FM DISTORTION ADJUSTMENT (Cont’d)
3.

4.

: : ' f
Set reference signal generator for a —7 dBm signal at 11 MHz. - |

Set frequency meter to trigger on input signal; set frequency range to 1 MHz. Fine
tune reference signal generator for an on-scale frequency meter reading of approxi-

-  mately 0.8 MHz.

Sel METER switch to FM. Adjust FM LEVEL of test Signal Generator for a volt-
metur reading of 21.2 mVrms (or 30.0 mVpk which corresponds to 30.0 kHz fre-
quency deviation).

Calibrate distortion analyzer for 1 kHz signal and measure distortion. Adjust DIST
potentiometer ASR107 for minimum distortion.

Recheck voltmeter reading. If it changed significantly, reset FM LEVEL for a volt-
meter reading of 21.2 mVdc and readjust A5R107 for minimum dlstortlon Dlstor-
tion should be less than 1.5%.

Repeat steps 2 through 7 at 35 MHz (35—66 MHz range). Tune reference signal
generator to 36 MHz at —7 dBm. |

Minimum distortion for 35 MHz might occur at a slightly different adjustment
than at 10 MHz. Note where ABR107 is set for both frequencies and set it midway
between those positions. Distortion must be less than 1.5% for both frequencies.

NOTES

The set level on the distortion analyzer must be set to a lower
range because of the low level of the discriminator output.
This lower level becomes the 100% level.

If distortion is excessive, check discriminator output with an
oscilloscope. If the signal is clipped, reduce FM LEVEL slightly
until clipping ceases; adjust DIST potentiometer A5R107 for
minimum distortion; then repeat with proper FM LEVEL.

If a frequency meter filter greater than 10 kHz is used, the
noise in the system may conltribute to the level of distortion
read on the meter.

10. Perform FM Deviation Adjustmenf (paragraph 5-25).

;“—
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5-25. FM DEVIATlON ADJUSTMENT

REFERENCE:

DESCRIPTION:

The adjustment is made by frequency modulating the gen nerator with an accurate +0.949V

'5-23) and FM Distortion Adjustment (paragraph 5-24).

Service Sheets 5 and 6.l

The following procedure calibrates the FM deviation for each frequency range. This is’
done by selecting resistors that set the breakpoint, slope, exponent, and gain of the FM
driving circuits. (These are parameters that affect the FM deviation vs. frequency tuning
and range.) The FM meter and deviation ranges are also calibrated.

A special test accessory (HP 08654-60084 FM Deviation Adjustment Board) is required.
It has a built-in square wave generator and a set of switches and potentiometers which
substitute for the resistors to be selected during the calibration. After calibration of a
given frequency range, the potentiometers are switched to an ohmmeter for ease of
measurement. Also required is a frequency counter with frequency difference measure-
ment capability (HP Model 5345A/5354A or 5345A/5353A; see note below). The
counter permits rapid charac teru,atlon of deviation vs. carrier frequency without having
to be tuned.

square wave. The frequency of thf:a generator is measured during each half of the square

wave cycle and the difference between the two frequencies is displayed. This is the peak-
to-peak FM deviation. Each half cycle of the square wave is triggered by the counter gate
which also allows adequate time for thie square wave to settle before initiating the count. 1

With the test accessory controls at the initial settings, the PM deviation for a typlcdl fre-
quency range is as shown in Figure 5-7. First the generator is tuned to a nominal midrange
frequency. The FM gain is then adjusted for 60 kHz peak-to-peak deviation (30 kHz
peak) as in Figure 5-7b. The generator is then tuned to the maximum nominal frequency
on the range and.the FM exponent 1s adjusted’ lor a deviation of 6V kHz poak to-peak as

‘in Figure 5-Tc.

Now the generator is tuned down in frequency until the deviation begins to increase and
the FM breakpoint is adjusted to bring the deviation back to 60 kHz peak-to-peak. This,
however, is done with maximum correction or FM slope and the result is as in Figure
5-7d. The generator is then tuned to the minimum nominal frequency and the FM slope
is adjusted for 60 kHz peak-to-peak deviation.

Figure 5-7e shows a properly adjusted genordt()r The frequency range should be care-
fully checked for constant deviation. Figure 5-7f shows the deviation response of a
range with an 1mpropor breakpomt adjustment

The 270520 MHz FREQUENCY RANGE has two FM breakpoint and slope adjust-
ments. The adjustment of this range, however, follows the same principles as for the L
other ranges. Finaily, the FM gain for the 3, 10, and 100 kHz devmmon ranges is

adjusted. _

To aid in visualizing FM deviation flatness, throug,hout theis procedure, plot counter
readings on the graphs in Figure 5-9. '

Before performing this adjustment, perform Preliminary FM Adjustments (paragraph

| NOTE | l
Paragraph 5-25A gives a procedure for using an HP-1B programmable ‘
counter and digital-to-enalog converter in place of the HP 5345A. :

5-18
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5.25. FM DEVIATION ADJUSTMENT (cont'd)

\ OHMMETER
; 48 ‘ N
p - COUNTER TRIGGER
f > COUNTER GATE
FM MODULATOR INPUT
GATE ( ) *
CONTROL GATE
ineuT | | ouTPUT | 2&6'3}‘3“2%4" |
BOARD DIGITAL
FREQUENCY ‘ : MULTIMETER
COUNTER | ' |
U PLUG IN ' MODEL
86548 $2INPUT J
' 0o ,
CHANNEL A INPUT FM INPUT RF OUTPUT
- AUX
- RF
ouT
(REAR PANEL)
. < J
Figure 5-8. FM Deviation Adjustment Setup
EQUIPMENT: Frequency Counter . HP 5345A/5354 A

~ Digital Multimeter Coe
FM Deviation Adjustment Board

'PROCEDURE:

HP 34702A/34740A
HP 08654-60084

' . |
NOTE K
Due to the complex nature of this adjustment, it is extremely
important that you read and understand the information. pre-
sented under DESCRIPTION.
Initial Setup
1. Remove instrument top cover.
2.  Mount FM Deviation Adjustment Board to rear panel (use two screws from top
cover). |
3. Interconnect instruments as shown:in Figure 5-8.
‘4. Remove two ribbon cables from A5 FM Driver Board Assembiy and connect to
~ corresponding connector jacks J1 and J2 on Adjustment Board. Connect three
ribbon cables from Adjustment Board to corresponding connector jacks A5J1, J2,
and J3 on A5 FM Driver Board Assembly.
f.
i
il
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5-25. FM DEVIATION ADJUSTMENT (Cont’d)

5.

Set Signal Generator controls as follows:
- METER -

FREQUENCY RANGE (MHz)
FREQUENCY TUNE .

FINE TUNE

OUTPUT LEVEL Sw1tch
Output Level VERNIER .

AM .

M . . .
FM RANGL
FM LEVEL .

Set Adjustinent Board controls as follows:

BP Switch
SL Switch
E Switch .
G Switch . .
BP7 Switch .
SL7 Switch .

BP Potentiometer .

SL Potentiometer
E Potentiometer .
G Potentiometer .

BP7 Potentiometer .
SL7 Potentiometer .

Set frequency counter controls as follows:

FUNCTION
GATE TIME

DISPLAY POSITION .

CHANNEL A LEVEL
Impedance .
ATTEN
Mode

PLUG IN .

GATE CONTROL INPUT(rear panel)

P-08654-60084.

In the following procedure the counter reads the peak-to-peak FM
deviation. The peak deviation (indicated on generator’s panel metler)

NOTES

The Adjustment Board must have been preadjusted to give a +0.949
+0.003V square wave at the Signal Generator FM INPUT. If it does
not, disconnect the input to the counter gate and check the FM drive
(out of the coaxial cable) with a dc voltmeter. The toggle switch can
“be used to reverse the level of the drive voltage. See Service Note

is one-half of this reading.

LEVEL

19—35 MHz

19 MHz

Centered

0 dBm

Meter reads +3 dB
OFF

EXT

30 kHz

Fully cw

Down
Down
Down
Down
Down
Down

. Fully cw

Fully ew
Fully ccw
Fully ccw
Fully cw
Fully cw

[

FREQ A
10 ms
AUTO
PRESET
508

x1

- SEP
AUTO; CONT. WAVE

EXT ARM

dddatiy
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5-25. FM DEVIATION ADJUSTMENT (Cont’d)

8.

10.

11.

12.

13.
14.

15,

16.

17.

18.

19.

20.

22,

19-35 MHz Range Adjust'm‘ent

Set METER to FM. Tune FREQUENCY TUNE between 19 : and 35 MHz stopping
~at each turn of the knob to check counter Counter should read 60.0 +3.6 kHz for

all frequencies.
1f frequehcy deviation was correct, proceed to step 25.

If frequency deviation was uniformly too high or low, adjust GAIN ABR59 (Ser-
vice Sheet 6) and check that frequency dev1at10n is 60.0 + 3.6 kHz across range.
Proceed to step 25.

| If frequency deviation was incorrect, unsolder and lift one end of resistors ABR4

(2B), R23 (2S), and R44 (2E) shown on Service Sheet 5.
Set BP, SL, and E switches on Adjustment Board up.

Tune frequency - 25 MHz. Adjust GAIN A5R59 for counter reading of 60.0
+ 0.2 kHz.

Tune frequency to 35 MHz. Adjust E potentiometer on Adjustment Board for
counter reading of 60.0 + 0.6 kHz. o :

Tune back to 25 MHz stopping at each turn of knob to check counter. To aid in
visualizing deviation flatness, plot counter readings on Flguro 5-9. Counter should
read 60.0 + 3.6 kHz for these frequencies.

If :trequency devmtlon was mcorrect, readjust GAIN ABR59 and E on Adjustment
Board for best compromise.

Tune down in frequency below 25 MHz until deviation increases 1 kHz above de-
viation at 25 MHz. Adjust BP potentlometer on Adjustment Board for counter
readmg of 60.0 + 0.2 kHz.

Tune frequency to 19 MHz. Adjust SL potentiometer on Ad]ustment Board for
counter readmg of 60.0 + 0.6 kHz.

Tune back to 25 MHz stopping at each turn of knob to (,heck counter. Ii desired,
plot counter readings on Figure 5-9. Counter should read 60.0 + 3.6 kFlz for these

frequencies.

If frequency deviation was incorrect, readjust BP and SL on Adjustment Board for
best compromise. ‘

. Reche(.k deviation from 19 to 35 MHL If deviation is not 60.0 + 3.6 kliz readjust

GAIN A5R59 and BP, SL, and E on Adjustment Board for bebt compromise.

Set G, BP7, and SL7 switches up. Measure resistance of BP, SL, and E potentnom-
eters by setting each corresponding switch down. Note resistance on Table 5- 3,
Resistor Selection Record, and return swit.ch up.

' 5-22

[




Model 8654B ‘ | | . . Adjustments

' B ADJUSTMENTS‘

5-25. FM DEVIATION ADJUSTMENT (Cont'd)

23 Select nearest standard value resistors to thr 46 resman(,es measured in step 22 and
solder them in place of A5R4 (2B), R%3 (2S), and R44 (2E). Enrter values in
Table 5-3. A listing of standard value resistors (+1% to‘f'"ame) and corresponding
HP part numbers is found in Table 5-4.

- 24, Reconnect DIP plugs A1A5P1 and P2 to the A5 FM Driver Board Assembly. (Do
not disconnect the test cable from A5J3. However, check that all slide switches on
the adjustment board are down.) Tune across the range noting FM deviation as in-
dicated on counter. Counter readings shouid be 60.0 + 3.6 kHz.

NOTES

If counter reading is not within tolerance, the error may be due to
test cable and contact resistances in the FM Deviation Adjustment
Board. Replace resistors with the next higher standard value resis-
tors and measure again.

Allow time for resistors to cool before making measurement,
10-19, 35—-66, 66—130, 130—270 MHz Range Adjustments

NOTE

. o Perform steps 25 through 42 one range at a time and return to step
25 after each range. : :

25. Connect FM Deviation Adjustment Board (step 4) and set contrbls as in step 6.

26. Set FREQUENCY RANGE as listed below and tune across nominal range stopping
at each turn of knob to check counter. Counter should read 60.C + 3.6 kHz for all
frequencies. : ‘

FREQUENCY RANGE (MH2)

10—19

35—66

66—130
130—270

i
)

27. If frequency deviation was correct, proceed to next frequency range and repeat
step 26.

NOTE
If frequency deviation was uniformly too high or low, pro-
ceed with the following steps but remove only the resistor

| related to the *'G’" adjustment and adjust only G on the Adjust-
. | ment Board (BP, SL, and E switches down).
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5-25. FM DEVIATION ADJUSTMENT (Cont'd)

28. If frequency deviat‘;ion was incorrect, unsolder and lift one end of resistors listed
helow. ' ‘
f
| | Resistors
FREQUENCY RANGE ‘
(MHz) BP SL E G
10—19 A5R2(1B) | A5R22(1S)| A5R48 (1E) | A5R66 (1G)
35—66 A5R6 (3B) A5R24 (3S) | A5R40 (3E) | A5R70 (3G)
66—130 A5RS8 (4B) ASR25 (4S) | ASR38 (4E) [ ASR72 (4G)
130—270 A5R10 (5B) | A5R28 (5S)| A5R35 (5E) | A5R74 (5G)
29. Set BP, SL, E, and G switches on Adjustment board up,‘.
30. Tune to frequency listed below. Adjust G potentiometer on Adjustment Board ‘
for counter reading of 60 0+ 0.2 kHz.
FREQUENCY RANGE (MHz) Frequency Set (MHz)
1019 13.3
35—66 47
66—130 91
130270 180
31. Tune to frequency listed below. Adjust E potentiometer on Adjustment Board for
counter reading of 60.0 + 0.6 kHz.
: Fnsiiuemcv RANGE (MHz) Frequency Set (MHz)
. " 10-19 19 3
1 »; ! 3566 66 i
1 e 86—130 130 ,
o S 130270 270

-
T
< /n,

32 5 Tun\o back to frequency of step 30 stopping at each turn of knob to check counter.

. j"tu sh(vuld read 60.0 + 3.6 kHz for these frequenueq

34.

/
[

‘ie”['o aid in visualizing deviation flatness, plot counter readings on Figure 5-9. Coun-

ll. ,ﬁxe&qu\\ency dev1at10n was incorrect, readjust potentiometers G and E on Adjust-
- ment Board for best compromise.

Tune down in frequency below that of step 30 until deviation increases 1 kHz above

for counter reading of 60 0+ 0.2 kHz.

~ deviation at frequency of step 30. Adjust BP potentiometer on Adjustment Board

5-24
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5-25. FM DEVIATION ADJUJSTMENT (Cont'd)

35. Tune to irequency listed below. Adjust SL potentlometer on Adjustment Board
for counter reading of 60 0+ 0.6 kHz.

FREQUENCY RANGE {MHz) | Frequency Set (MHz)
1019 o 10
3566 | - 35
66—130 ' 66
130--270 : 130

!

'86. Tune back to frequency of step 30 stopping at each turn of knob to check counter.

If desired, plot counter readings on Figure 5-9. Counter should read 60.0 3.6 kHz

for all these frequenues | o

37. If frequency dev1atlon was incorrect, readjust BP and 'SL on Adjustment board for
best compromise.

38. Recheck deviation across entire range. If deviation is not 60.0 + 3.6 kHz, readjust
BP, SL, E, and G potentiometers on Adjustment Board for best compromise.

39. Measure resistance of BP, SL, E, and G potentiometers by setting each correspond-
ing switch dewn, noting resistance in Table 5-3, Resistor gelectlon Re( ord, and re-

turning switch up.

40. Select nearest standard value resistors to those resistances measured in step 39 and
solder them in place of the resistors listed in step 28. Enter these values in Table
5-3. A listing of standard value resistors (+1% tolerance) and corresponding HP
part number is found in Table 5-4.

41. Reconnect DIP plugs A1A5P1 and P2 to the A5 FM Driver Board Assembly. (Do
not disconnect the test cable from A5J3. However, check that all slide switches
on adjustment board are down.) Tune across range noting deviation as indicated on
the counter. Counter readings should be 60.0 + 3.6 kHz.

NOTES

If counter reading is not within tolerance, the error may b2 due to
test cable and contact resistances in the FM Deviation Adjustment
Board. Replace resistors with the next higher standard value resis-
tors and measure again.

Allow enough time for resistors to cool before making measurements.

42. If all ranges listed in step 25 have been adjusted, proceed to step 43; if not, pro-
ceed to next range and begin at step 25.

5-25
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5-25. FM DEVIATION ADJUSTMENT (Con't)

270-57.0 MHz Range Ad}ustment

43.

44.

45.

46.

47.

48.
49,

50.

51.

52.

53.

55.

Connect FM Deviation Adjustment Board (step 4) and set controls zié‘\‘in step 6. |

\

Set FREQUENCY RANGE to 270—520 MHz and tune between 270 and 520 MHz
stopping at each turn of knob to check counter. Counter should read 60.0+ 3.6 kHz

for all frequencies.

If frequency deviation was correct, proceed to step 64.

NOTE

If frequency deviation was uniformly too high or low,{;proceed |
with the following steps but remove only resistor A5K76 (6G)
and adjust only potentiometer G on the Adjustment Board

(BP, SL, E, BP7, and SL7 switches down). |

If frequency deviation was“inéorrect, u’nSoldérand lift one end of resistors A5R12
(6B), R14 (7B), R29 (68), R30 (79), R33 (GE), and R76 (6G).

Set BP, SL, E, G, BP7, and SL7 switches on Adjurstment Board up.

Tune frequency to 370 MHz. Adjust G potentiométer on Adjustment Board for
counter reading of 60.0 + 0.2 kHz. N |

Tune frequency to 520 MHz. Adjust E pd‘tentibmeter on Adjustment Board for
counter reading of 60.0 + 0.6 kHz.

Tune back to 370 MHz stopping at each turn ‘f\'()l.f the knob to check counter. To
aid in visualizing deviation flatness, plot counter readings on Figure 5-9. Counter

should read 60.0 + 3.6 kHz for these frequénc":vi'es.

If frequency deviatidn was inacofi'.ect, readjust potentiometers G and E on Adjust-
ment Board for best compromise.

Tune down in frequency below 370 MHz until deviation increases 2 kHz above de-
viation at 370 MHz: Adjust BP potentiometer on Adjustment Board for counter
reading of 60.0 + 0.2 kHz. Note carrier frequency. |

Continue tuning down in frequency to 50 MHz below frequencyv noted in step 52.
Note this frequency. Adjust SL potentiometer on Adjustment Board for counter

reading of 60.0 + 0.6 kHz.

Tune back to frequency noted in step 52 stopping at each turn of knob to check
counter. If desired, plot counter readings on Figure 5-9. Counter should read
60.0 + 3.6 kHz. o ,

If frequency deviation was incorrect, readjust potentiometers BP and SL on Adjust-

ment Board for best compromise for frequencies between 370 MHz and that noted
in step 53.
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5-25. FM DEVIATION ADJUSTMENT (Cont’d)

'56. Continue tuning down in frequency untll deviation increases to 61.5 kHz. Adjust
BP7 potentlometer on Adjustment Board for counter reading of 60.0 + 0.2 kHz.

57. Tune frequency to 270 MHz. Adjust SL7 potentiometer on AdJustment board for
counter reading of 60.0 + C.6 kHz

58. Tune back to frequency noted in step 53 stopping at each turn of knob to check
counter. If desired, plot counter readings on Figure 5-9. Counter should read

60.0 = 3.6 kHz.

59. If frequency deviation was incorrect, readjust potentiometers BP7 and SL7 on
Adjustment Board for best compromise.

60. Recheck deviation from 270 Ito 520 MHz. " If deviation is not 60.0 + 3.6 kHz, re-
adjust potentlometers BP, SL, E, BP7, and SL7 on Adjustment Board for best

compromise.

NOTE

On this range all adjustments are interactive. Before readjusting any
control, consider its effect as shown in Figure 5-7, then make only

{ | . a slight adjustment of the control and note its effect. Adjustment to
. | | / much better than 60.0 + 3.6 kHz is not recommended.

61. Measure resistance of BP, SL, E, G, BP2, and SL2 potentiometers by setting each
corresponding switch down, noting resistance, and returning switch up.

62. Select nearest standard value resistors to those resistances measured in step 61 and
solder them in place of ASR12 (6B), R14 (7B), R29 (6S), R30 (7S), R33 (6E) and
R76 (6G). Enter values ir; Table 5-3. A listing of standard value resistors (+1% tol-
erance) and correspendiag HP part numbers is found in Table 5-4. |

63. Rcconnect DIP plugs A1A5P1 and P2 to the A5 FM Driver Board Assembly. (Do
not disconnect the test cable from A5J3. However, ensure that all slide switches on
i adjustment board are down.) Counter reading should be 60.0 + 3.6 kHz.

NOTES

If counter reading is not within tolerance, the error may be due
to test cable and contact resistance in the FM Deviation Adjust-
ment Board. Replace resistors with next higher standard value
resistors and measure again. . /

Allow enough time for resistors to cool before makmg mecasure-
ments,

FM Range Adjustment

64. Connect FM Deviation Adjustment Board (step 4) and set controls as in steps 5 and
6. (If alternate procedure of paragraph 5-25A is being used, set OUTPUT LEVEL
switch to —20 dBm.) Set BP, SL, E and G switches down. Set FREQUENCY
RANGE on Signal Generator to 19—35 MHz. |
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- 5-25. FM DEVIATION ADJUSTMENT (Cont'd)

65. Tune frequency until counter reading of 60.0 + 0.2 kHz is noted. Set FM RANGE
to 3 kHz. | ' |

66. Set counter GATE TIME to 100 ms. (If the alternate procedure of paragraph 5-25A
is being used, consult step 9 of that procedure.) * ‘

67. Counter should read 6.00 + 0.06 kHz. If it does not, insert (but do not solder) a
resistor of a value that gives correct deviation in place of ASR80 (3 kHz) — try
110052 first. Then solder resistor in place. | |

'l

68.  Set FM ._RAN GE to 30 kHz. Tune frequency until cohnter reading of 60.0 +2.0 kHz
©is noted. | ’

69. Set FM RAN/GE to 10 kHz. Counter should read 18.97 + 0.19 kHz. If it does not,
insert (but do not solder) a resistor of a value that gives correct deviation in place
of A5R91 (10 kHz) — try 14709 first. Then solder resistor in place.

70. Set FM RANGE to 30 kHz. Set FREQUENCY RANGE to 66—130 MHz. Adjust
- FREQUENCY TUNE above 80 MHz until counter indicates 60.0 + 0.2 kHz.

71. Set FM RANGE to 100 kHz. Counter should read 189.7 + 1.9 kHz. If it does not,
- insert (but do not solder) a resistor of a value that gives correct deviation in place ‘
of A5R84 (100 kHz) — try 34.8 k2 first. Then solder resistor in place. .

72. Remove Adjustment Board, reconnect ribbon cables and replace instrument top
cover. - | ' ‘
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ADJUSTMENTS
Table 5-3. Resistor Selection Record
FREQUENCY o : Reference Measured Selected
A men " Mnemonic : h .
RANGE djustment | n Designator _ Resistance Resistance
A5
BP 1B R2 —
| SL 18 R22
3 1G R66
BP 2B R4 e
19-35 MHz SL 2S5 R23 e e
E 2E R44 e
BP 3B R6 —
- SL 3S R24 e e
35"‘66 MHZ E 3E R40
G 3G R70 — b e
BP 4B R8 I
SL 48 R25 S e
66—130 MHz ; 4F R38
H 4G R72
. ‘ BP 5B R10 e e
130—270 MHz SL 5S R28 e e
1) 5E R35 e -
3 5G R74 — - .
BP 6B R12 T
SL 6S R29 e e
270—520 MHz E - oE R33 S R
: G 6G R76 e e
BP2 7B R14 e, e
SL2 7S R30
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Table 5-4. Standard Value Resistors (+1%, 1/8W, Metal Film)
Ohms HP Part Number Ohms HP Part Number
51.1 0757-0394 4.64K 0698-3155
56.2 0757-0395 5.11K 0757-0438
61.9 0757-0276 5.62K 0757-0200
68.1 0757-03917 6.19K 0757-0290
75.0 0757-0398 6.81K 0757-0439
825 0757-0399 7.50K 0757-0440
| | 8.25K 0757-0441
90.9 0757-0400 9.09K 07570288
}‘])8 33?7‘0401 10.0K 0757-0442
| 57-0402 | :
191 0757.0403 11.0K 0757-0443
133 0698.9437 12.1K 0757-0444
' 13.3K 0757-0289
147 0698-3438 14.7K 0698-3156
162 0757-0405 16.2K 07570447
178 0698-3439 17.8K 0698-3136
196 . 08983440 19.6K 0698-3157
215 - 0098-3441 21.5K 0757-0199
237 0698-3442 23.7K 0698-3158
- 06953132 26.1K 0698-3159
95-3152 28.7K 0698-3449
281 0698-3143 31.6K 0698-2160
316 0698-3444 34.8K 0757-0123
348 0698-3445 38.3K 0698-3161
383 0698-3446 | e
42.2K 0698-3450
422 0698-3447 46.4K 0698-3162
464 0698-0082 51.1K 0757-0458
511 0757-0416 56.2K 0757-0459
562 0757-0417 619K 0757-0460
619 0757-0418 68.1K 0757-0461
75.0K 0757-0462.
681 0757-0419 82.5K 0757-0463
- 750 0757-0420 |
825 0757-0421 90.9K 0757-0464
909 0757-0422 100K 0757-0465
1.0K 0757-0280 110K 0757-0466
121K 0757-0467
1.1K 0757-0424 133K 0698-3451
1.21K 0757-0274 '
1.33K 07570317 147K 0698-3452
147K 0757-1094 162K 0757-0470
178K 0698-3243
1.62K 0757-0428 196K 0698-3453
1.78K 0757-0278 |
1.96K 0698-0083 215K 0698-3454
2.15K. 0698-0084 237K © 0698-3266
: | 261K 0698-3455
237K 0698~31|5? , 287K 0698-3456
2.61K 0698-0081 -
287K 0698-3151 316K 0698-3457
3.16K 0757-0279 348K 0698-3458
3.48K 0698-3152 383K 0698-3459
, 422K 0698-3460
3.83K 0698-3153 - SO
' 4.22K 0698-3154 164K 0698-5260
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ADJUSTMENTS

5-26A. FM DEVIATION ADJUSTMENT (Alternate)

DESCRIPTION: If a 5345A/5354A or similar counter is not available, the FM Deviation Adjustment can

a also be nerformed with a computing controller (calculator) based counting system and
a digital-to-analog converter. This procedure describes only the initial setup of the
system. The remaining procedure is the same as in paragraph 5-25, steps 8 through 72.
The description of paragraph 5-25 also applies. The special FM Deviation Adjustment
Board is still used because the substitution potentiometers are required. The square
wave circuitry on it is not used since its function is performed by the digital-to-analog
converter.

The controller program sequences as follows:

1. The digital-to-analog converter is set to +0.95 Vdc, and its output is checked by a
digital voltmeter.

2. The above step is repeated for —0.95 Vdc.

3. The digital-to-analog converter is set to +0.95 Vdc. (This voltage is applied to the
generator’s FM input.) |

4. 'The counter is triggered and takes a frequency reading. The reading is subtracted
from the previous reading (which initially is zero), and the absolute value of the
difference frequency is displayed.

5. The digital-to-analog converter is set to —0.95 Vde.

6. The counter is triggered and takes a frequency reading. The reading is subtracted
from the previous reading, and the absolute value of the difference frequency is
displayed.

- 7. Steps 3 through 6 above are repeated indefinitely.

NOTE

The counter displays the approximate carrier frequency. The
controller displays the peak-to-peak FM deviation in kHz.

/
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ADJUSTMENTS

5-26A. FM DEVIATION ADJUSTMENT (Alternate) (Cont'd)

| N
fOHMMETER
08654-60084
FM DEV
MBOARSDJ | DIGITAL
MODEL MULTIMETER DIGITAL-TO-ANALOG
FREQUENCY COUNTE | eesa | o RS
COUNTER VOLTS | ,
INPUT B
| QINPUT )
INPUT 'FM INPUT RF OUTPUT
| | OUTPUT # ' | |
|
T ) |
—l -1 -
' TEE | |
HP-1B INTERCONNECT CABLE HP-IB INTERCONNECT CABLE p |
1 [ L
|
~ COMPUTING CONTROLLER | .
Figure 5-10. FM Deviation Adjustment {Alternate) Setup
EQUIPMENT: Computing Controller . . . . . . . . .. . HP9825A or 9830A
Frequency Counter . . . . . . . . . . . . HP5340A |
Digital-to-Analog Converter . . . . . . . . HP59303A | |
Digital Multimeter . . . . . . . . . . . . HP34702A/34740A
FM Deviation Adjustment Board . . . . . . HP 08654-60084
NOTE

The use of substitute equipment for the computing controller,

frequency counter, or digital-to-analog converter will necessitate
- a change in software. The frequency counter should have a

520 MHz frequency range. -
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Adjustments

5-26A. FM DEVIATION ADJUSTMENT (Alternate) (Cont'd)

PROCEDURE: | NOTE

Due to the cofnplex nature of this adjustment, it is extremely im-
portant that you read and understand the information presented
under DESCRIPTION of paragraph 5-25. ‘

Initial Setup
1. - Remove instrument top cover.

2.  Mount FM Deviation Adjustment Board to rear panel (use two screws from top

cover).

3. Interconnect instruments as shown in Figure 5-10.

NOTE

Check instrument interface bus addresses. The programs given below
must be altered if the equipment uses ASCII addresses other than the

following:
~ Instrument Talk Address Listen Address
HP 9825A or 9830A U b
HP 5340A R 2
HP 59303A Program — 9
Data —— 8

4. Remove two ribbon cables from A5 FM Drlvor Board Assembly and ¢ onnect to
corresponding connector jacks: J1 and J2 on Adjustment Board. Connect three rib-
bon cables from Adjustment Board to corresponding connector jacks A5J1, 42, and

J3 on Ab FM Driver Board Assembly

b, bet Signal Generator controls as follows:

. LEVEL

METLR . .
FREQUENCY RANGE (MHz) 19-35 MHz
FREQUENCY TUNE | 19 MHz '
FINE TUNE . . . ,Centered
OUTPUT LEVEL Swntch "--20 dBm
Output Level VERN ll . " Meter reads +3 dB
AM . . . L oo oo OFF /
FM . . . - EXT /
- FM RANGI&. .' 30 kHA
FM LEVEL . . .. Fully, cw
/’ ;!
| v ‘//' \
I /’/ | K
- b-35
o L ,__‘ o et el i bt eeciGRRCO
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Model 8654B

5-25A. FM DEVIATION ADJUSTMENT (Alternate) (Cont’d)

6. Set Adjustment Board controls as follows:

BP Switch .
SL Switch .
E Switch .
G Switch . . .
BP7 Switch . .
- SL7 Switch .
BP Potentiometer
SL Potentiometer
E Potentiometer .
G Potentiometer . .
BP7 Potentiometer .
~ SL7 Potentiometer .

7. Program the calculator as follows:

9825A

fxda 1 .
dev "d/ap",525,"d/ad",524,"ctr",518

Down
Down
Down
Down
Down
Down
Fully cw
Fully cw
Fully cew
Fully ccw |
Fully cw ,
Fully cw

Sets counter controls, ‘

Sets d/a converter controls; sets d/a
converter to +0.95 Vdc,

wrt "ctr"," 2PRKMOH"

wrt "d/ad.l1",-95

wrt "d/ap","EC";fmt 1,£f5.0;wrt "d/ad.l",95
asp "Check d/a out: 946 to 952 mv.,";stp

—— Check voltmeter reading, then press
CONTINUE,

Sets d/a converter to —~0.§5 Vdc.

dsp "Check d/a out:
wrt "d/aaqa, 1",95

-946 to -952 mV.";stp ;OéB—IfCONHNU&,

Check voltmeter reading, then press

Sets d/a converter to +0.95 Vdc,

wrt "ctr","I";fmt 2,3x,e12.0

Triggers counter.

red "ctr.2" ,A;dsp abs(A-B) /1000

COUOUdWN =D
C o8 80 86 88 o8 68 ss 3% e e

Displays peak-to-peak deviation.

10: wrt "d/ad.1",-95—
11: wrt "Ct[",“l" g

Sets d/a converter to ~0.95 Vdc,

Triggers counter, .

12: red "ctr.2",B8;dsp abs (A-B)/1000
13: gto 7

-14: end

*19966

Displays peak-to-peak’ deviation,

. - -
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ADJUSTMENTS

5.25A. FM DEVIATION ADJUSTMENT (Alternate) (Cont'd)

'9830A

KR A E N

U L

SRR I ] lﬁl.. Lt l , | |

L I T S - Sets counter controls, (@ is a SHIFT RESULT.)
ML R " ‘ l IR N Sets d/a converter controls,

o ,,J TR ], il "lf,,_ Sets d/a converter to +0.95 Vdc,

FECTTEE TCHECE DR OLTE e T WS Y e Check voltmeter reading, then press CONT EXECUTE.

el S R :

G T O I T RO W AR I B - Sets d/a converter to ~0,95 Vdc,

1A H PEBE TR D e ST e e T e | " —— Check voltmeter reading, then press CONT EXECUTE,

R N

Lot fbeel)

| I I K I R

ekl DT !Z: T Sets d/a converter to +0,95 Vdc.

| Y B Y R T A O Triggers counter.

R I 0 O BRI &

(R (N I T R P R MR 61 : - Displays peak-to-peak deviation,

ALY B L W P | "

1o DT } R I IR B Sets d/a converter to —0,95 Vdc.

1 I I A R T BRI " ' Triggers counter,

o N O e O I I & IR

e 1 AR A E R P e R W T T ’ ' Displays peak-to-peak deviation,

8.  Set multimeter to read 1 Vdc.. Run program. The program stops with the output
of the digital-to-analog converter set to +0.95 Vdc¢. Confirm this voltage by ob-
serving the multimeter display. Press continue. Confirm —0.95 Vdc at digital-to-
analog converter output. Press continue.

9. Switch the digital multimeter to read ohms. Continue on with step 8 of paragraph

5-25. During the procedure, read the peak-to-peak deviation from the controller
. display.

10. 1In place of step 66 of paragraph 5- 25 change the followmg controller program
steps as indicated below:

. 9825A
fxd 2 g
wet "ctr”,"1P@KMOH"

N o

9830A ( | | | "

LB FIAED 3
BECMT IR RO
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5-26. OUTPUT IMPEDANCE ADJUSTMENT (Option 003 only)
REFERENCE: Service Sheet 3A.

DESCRIPTION: A tracking generator is used as an external 505 signal source to feed an SWR. bridge.

' The output connector of the brijlge is connected to a spectrum'analyzer. The through
connector of the bridge is connected to a short circuit to establish a reference, then to
the output of A6 Reverse Power Protection Assembly. Return loss versus frequancy is
displayed on the spectrum analyzer. R

\

TOR '
TRACKING GENERATO | 1008  SWR BRIBSE COAXIAL
ATTENUATOR ISTEP ) SHORT ,
RF OUTPUT {J—' - N - —-———143 1
FIORST | ' |
L ‘
L T | (STEP 4) \
SPECTRUM | . | |
ANALYZER \
. Ab
REVERSE POWER
PROTECTION
| ASSEMBLY A6J1
5082
. | LOAD
LO OUTPUT ‘ — AGFL1

RF INPUT k ) [A632 +5,2V
—

Figure 511 Output Impedance Adjustment Setup (Option 903)

EQUIPMENT: Tracking Generator . . . . . . . . . . . . . HP 8444A, Opt. 058
Spectrum Analyzer . . . . . . . . . . . . . HP 8558B/182C
SWRBridge. . . . . .. . .. . . . .. . Wiltron 60N50
Coaxial Short . . . . . . . . . . . . . . . HP 11512A ,
10dB Attenuator . . . . . . . . . . . . . HP8491A Opt 10

902 Load . . . . . . . .. . . . . . . . HP90OBA

PROCEDURE: 1. Remove bottom RF Section Assembly support bar (see Service Sheet B for
location). ' -

2. Remove cables and screws securing A6 Reverse Power Protection Assem bly. Orient
assembly so that circuit components are accessible and the +5.2V supply and |
ground (if needed) are connected. | ]

3. Connect equipment as shown in Figure 5-11.

4. Set spectrum analyzer resolution bandwidth to 300 kHz or greater, optimum inplilt
level to —20 dBm (20 dB attenuation), and frequency con trols for a frequency
span of 0 to 500 MHz. Set tracking generator output for 0 dBm.

5. To establish a reférence level, set LINE to OFF and connect coaxial short to bridge
output jack. Use the spectrum analyzer’s vertical reference level controls to set

]

i 3
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5-26. OUTPUT IMPEDANCE ADJUSTMENT (Option 003 only) (Cont'd)

~ swept signal display to top graticule line of diéplay with 10 dB per division log
vertical scale.

6. Remove coaxial short and connect bridge output to output jack A6J2.
7. Set Signal Generator LINE to ON.

8. The level now shown on the spectrum analyzer should be greater than 18 dB down
from the reference level set in step 5. If not, adjust FLATNESS ADJ, A6A1CY,
or ABA1L1 and L2 for minimum level (i.e., maximum return loss). A6A1L1 and
L2 can be adjusted by bending them, or raising and lowering them after they are
desoldered.

NOTE

If adjustmenl seems necessary, check the return loss of the
508 load alone by connecting it to the bridge output Re-
turn loss should be greater than 30 dB.

5-27. REVERSE POWER LEVEL SENSE ADJUSTMENT (Opfion 003 only)
REFERENCE: Service Shoe't 3A.

DESCRIPTION: The output jack, A6J2 of Reverse Power Protection Assembly (A6) is driven by a
. 1 MHz source. Input jack A6J1 is monitored by a high impedance ac voltmeter. The
LEVEL SENSE ADJ is set to trip the Level Sensor at a signal level of 1.8 Vrms.

NOTE
This procedure is also useful for verifying the oreration of
~ the reverse power protection without endungering the gen-
erator output circuitry. | ‘

EQUIPMENT: Test Oscillator . . . . . . . . . HP651B
Digital Voltmeter . . . . . . . HP34702A/34740A
PROCEDURE: © 1. Remove bottom RF Section Assembly support bar (see Service Sheet B for location.

2. Remove cables and screws securing A6 Reverse Power Protection Assembly. Orient
assembly so that circuit components are accessible and the +5.2V supply and
ground (if needed) are connected.

3.  Connect voltmeter to input jack AG6J1.

4. Connect 5082 output of test oscillator to output jack A6J1. Set test osc 1ll¢1tnr fre-
quency to 1 MHz at approximately 3 Vrms inte an open circuit.

5. Set Signal Generator LINE to ON.

e
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5-27. REVERSE POWER LEVEL SENSE ADJUSTMENT {Option 003 only) (Cont'd)

6. - Slowly increase test oscillator level until the reading on the voltmeter switches to

| zero. Note the signal level at which this occurs. The signal level should be be-
tween 1.7 and 1.9 Vrms. If the signal level is incorrect, adjust AGA1R2, LEVEL
SENSE ADJ., until switching oceurs within the correct limits.

NOTE

Always approach switching point from a lower level. The Level
Sensor has a small amount of hysteresis causing the switching
point to be lower for a decreasing szgnal level than for an increas-
mg level.

AN

¢ CAUTION ;

Avoid setting the switching point below the stated limits. The
Signal Generator’s own output can trip the Level Sensor (parti-
cularly during low frequency, open-circuit operation). This con-
dition can cause relay contact chatter and reduce contact life.

. -
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‘Replaceable Parte

N

- SECTION VI
REPLACEABLE PARTS

 6-1. INTRODUCTION

6-2. This section contains information for ordering

parts. Table 6-1 lists abbreviations used in the parts
-list and throughout the manual. Table 6-2 lists all
replaceable parts in reference designation order.
Table 6-3 contains the names and addresses that
correspond with the manufacturers’ code numbers.

16-3. EXCHANGE ASSEMBLIES

'6-4. Certain assemblies within the instrument may
- be replaced on an exchange basis, thus affording a
considerable cost saving. Exchange,
repaired, and tested assemblies are available only
on a trade-in basis; therefore, the defective assem-
blies myst be returned for credit. For this reason,
assemblies required for spare parts stock must be
ordered by the new assembly part number. Listings
for exchange assemblies (if available) may be found
directly following the corresponding new assembly
listing in Table 6-2. | :

6-5. ABBREVIATIONS

6-6. Table 6-1 lists abbreviations used in the parts
list, schematics and throughout the manual. In
some cases, two forms of the abbreviation are used,
one all in capital letters, and one partial or no
capitals. This occurs because the abbreviations in
the parts list are always all capitals. However, in
the schematics and other parts of the manual,
other abbreviation forms are used with both lower
case and upper case letters.

6-7. REPLACEABLE PARTS LIST

6-8. Table 6-2 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their compon-

nents in alpha-numerical order by reference
designation.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

c. Miscellaneous parts.

The mformatlon given for each part consists of the
followmg | 4 /
. /' I

a. The Hewlett-Packard part number.

factory-

b. The tota] quantity (Qty) used in the
instrument.

c. The description of the part.

d. A typical manufdcturer of the part in a
five-digit code. ’ :

e. The manufacturer’s number for the part.

The total quantity for each part is given only once
at the first appearance of the part number in the
list. Total quantities for optional assemblies are
totaled by assembly and not mtegrated into the
standard list.

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number, in-
dlcate the quantity required, and address the order
to the nearest Hewlett-Packard o’fflce

6-11. To order a part that is not listed in the re-
placeable parts table, include the instrument model

"number, instrument serial number, description and

function of the part, and number of parts required.
Address the order to the nearest Hewlett-Packard
office.

6-12. PARTS PROVISIONING

6-13. Stocking spare parts for an instrument is
often done to ensure quick return to service after
a malfunction occurs. Hewlett-Packard has a
“Spare Parts Kit’’ available for this purpose. The
kit consits of selected replaceable assemblies and

‘components for this instrument. The contents of

the kit and the ‘“Recommended Spares’ list are
based on failure reports and repair data and pro-
vides parts support for one year. A complimentary
“Recommended Spares” list for this instrument
may be obtained on request and the ‘‘Spare Parts
Kit” may be ordered through your nearest
Hewlett-Packard office.

6-14. ILLUSTRATED PARTS BREAKDOWNS

6-15. An illustrated parts breakdown of the Al
RF Section Assembly is given on Service Sheet A
located after the numerical foldouts in Section
VIIIL In addition cabinet and front panel mechani-

~ cal parts breakdowns appear in this section.
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Replaceable Parts Model 8654B
Table 6-2. Reference Designati~~.. and Abbreviations (1 of 2)
'REFERENCE DESIGNATIONS
A ... .. assembly E . ......0 miscellineous P .. . electrical connector u..... integrated circuit;
AT .. attenuator; isolator; i electrical part (movable portion); microcircuit
termination D O e e ee e e fuse plug V... . electron tube
B .......... fan; motor FL ............ filter Q...... transistor: SCR; VR .. .. voltage regulator:
BT .........0.. battery H.......o.... hardware triode thyristor . breakdown diode
C ... " capacitor HY ......... circulator R............ resistor W ... . cable;transmission
Cp ...... . .. .. coupler J ... electrical connector RT ......... thermistox path; wire
CR ....... diode; diode (stationary portion); - S ............ switch D, QO . socket
thyristor; varactor jack _ . T ... transformer Y . ... crystalunit (piezo-
DC ... directional coupler ™ ...... terminal hoard elevtric or quartz)
DL ...... ' delay line K.......oo0vhy . relay "TC ...... thermocouple Z . ... tuned cavity:tuned
DS ....... annunciator: L ........ coiliinductor ™ ..... ... testpoint cireuit '
signaling device M......... . ... meter
(audible or visual); MP .. ..... miscellaneous
lamp; LED ‘ mechani:al part
\
ABBREVIATIONS
A ... i ampere COEF . . coefficient "EDP . .... electronic datu INT .. ..., . ... internal
ac . .. . alternating current COM......... common processing kg ...... .. . kilogram
ACCESS ..... accessory ~ COMP ..., .. composition ELECT ..... © electrolytic kHz .. ... .. kilohertz
ADJ ....... adjustment COMPL . ... ... complete ENCAP encapsulated w$2 ... .. ... Kilohm
A/D . ... analog-to-digital CONN ....... connector EXT ......... external kv ....... L. kilovon
AF .. ... audio frequency ' CP ...... cadmium plate F oo, , farad b ... ... .. .. pound
AFC . ....... automatic CRT ... cathoderaytube - FET . ...... field-effect LC ..., indactance-
fréquency  control CTL . ... complementary transistor ‘ capacitanee
AGC ..... automatic gain \ transistor logic i FIF ......... flip-flop LED ., . hght-emitting diode
_control CW..... continuous wave FH .......... flat head | D (O low frequency
AL ... aluminum CW ... clockwise FILH ..... fillister head LG ... L. lony
ALC ... ... automatic level 1) ¢ 1 centimeter FM. . frequency modulation LH ... ... left hand
- control D/A . ... digital-to-analog FP ........ front panel LIM . ........... limit
AM . .. amplitude modula- dB .. ....... . . decibel FRES ..., .. frequency LIN ... linear taper (used
tion dBc ., . decibels below carrier FXD ........... fixed in parts list)’
AMPL . ....... amplifier dBm . ... decibel referred g .. ... gram lin ............ linear
APC . ... automatic phase to 1 mW , GE ........ germanium LK WASH louk washer
contxol de ....... direct current He .00 .00 gigaherts LO ... low;local oscillatur
ASSY ........ assembly deg . . degree (temperature GL ........... v+ Rlass LOG . ... logarithmic taper
AUX .. ....... auxiliary interval or differ- GRD ....... ground(ed) ~(used in parts lst)
AVE . v v average o ence) H............. henry log ........ Jogrithm(ic)
AWG .... American wire e e e e degree (plane ¢ P hour LPF . .... low pass filter
gauge ‘ o angle) HET ....... heterodyne LV ..., .. low voltage
BAL .......... balance o degree Celsius HEX ,....... hexagonal m...... meter (distance)
BCD ...... binary coded o (centigrade) HD ............. head mA,....... milliampere
decimal oF .. .. degree Fahrenheit HDW . .,...... hardware MAX ....... maximum
: 1o J board K ....... degree Kelvin HF ...... high frequency M2 ... megohm
BECU ...... beryllium DEPC .. deposited carbon HG .......... mercury MEG . ... mer (105) (used
copper ' DET ......... detector H ..... " +vv+v... high in parts list)
BFO . . . beat frequency diam . ........ diameter HP .. ... Hewlett-Packard MET Fi1.M metal film
oscillator DIA ... diameter (used in HPEF . .. .. high pass filter MET OX metallie oxide
BH ...... . . binder head ' parts list) HR ....... hour (used in MF . .. medium frequency;
BKDN ...... breakdown DIFF AMPL . . differential parts list) microfarad (used in
BP .......... bandpass , amplifier HV ........ high voltage parts list)
BPF . .... bandpass filter ' div ........... division He ............ Hertz MFR . ... .. manu facturer
BRS ........... - brass DPDT .. ... double-pole, - 1C integrated circuit ~ mg ..., ... milligram
BWO . .... backward-wave double-throw 1D .. .. inside diameter MHz . ....... megaherty
oscillatox ‘ DR .........ov.. drive IF ....... intermediate mH......... millihenry
CAL ....... . » calibrate DSB ... . double sideband frequency mho ........... , mho
cew .. counter-clockwise DTL . ... diode transistor IMPG ... .. impregnated MIN . ....... minimum
CER ,......... ceramic ~ logic in............ ‘v, inch mn ..... minute (time)
CHAN ......... channel DVM ... digital voltmeter INCD ..... incandescent R minute (plane,
em ......... centimeter ECL .. emitter coupled ~ INCL . ... ... include(s) angle)
CMO . . cabinet mount only logic S INP ... ..., input MINAT , ... ... miniature .
COAX . ........ coaxial EMF . . electromotive force INS L. + insulation mm .., millimeter
'NOTE B

AN
Ve g

~* 'All abbreviations in the parts list will ‘b¢ in upper-case,
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Model 8654B Replaceable Parts
Table 6-2. Reference Designations and Abbreviations (2 of 2)
MOD ....... modulator OD .. ... outside diameter PWV ... ... pesk working ™ ......... time delay
MOM ...... momentary OH ...... . . . oval head ‘voltage TERM ,....... terminal
MOS ....... metal-oxide OP AMPL ... operational RC ......... resistance- TFT thin-film transistor
semiconductor - amplifier capacitance ‘ TGL ........... toggle
ms ........ millisecond OPT ........ : RECT ..... ... rectifier THD . ......... thread
MTG........ mounting 0osC ......... REF . .. ...... reference THRU ........ through
MTR meter (indicating oOX ............ REG ......... regulated T ........ . . titanium
device) OZ v iiiv v o REPL . ..... replaceable TOL ....... . . tolerance
mV.......... millivolt Q. RF ..... radio frequency TRIM ........ teimmey
mVac .. . millivolt, ac P .... peak (used s RF} radio frequency TSTR ....... transistor
mVde ...... millivolt, de list) interference TTL transistor-transistor
mVpk . ... millivolt, peak  PAM pulse-amplitude RH round head;right logic
mVp-p ... millivolt, peak- modulation hand ™V ... ... television
to-peak . ' PC ...... printed circuit RLC ........ resistance- TVI television interference
mVrms . ... millivolt, rms ‘PCM . ., pulsecode modula- inductance- TWT . . traveling wave tube
mw . ........ milliwatt tion; pulse-count ’ capacitance u..... micro (10'.(’) (used
MUX ....... multiplex modulation RMO . rack mount only . in parts list)
MY....... v.... mylar PDM ..... pulse-duration $§ms ., ... . root-mean-squar: ~ UF , .. microfarad (used in
MA .. ..... . microampere modulation RND......... ., round ‘ perts list)
MF ........ microfarad pPF .. ... i+.. picofarad ROM read-only memory UHF . . ultrahigh frequency
MH ... . microhenry PH BRZ phosphor bronze R&P ... .. rack and panel UNREG unregulated
Mmho . micromho PHL .......... Phillips RWV reverse working V.o, v e voOlt
Ms........ microsecond PIN ... positive-intrinsic- voltage VA ........ voltampere
MV .. . microvolt negative S scattering parameter Vac ......... volts, ac
MVac...... microvolt, ac PIV ....... peak inverse s .. . second (time) VAR ... ....... variable
MVde ..... microvolt, dec voliage LG second (plane angle) VCO . .. voltage-controlled
MVpk .. microvolt, peak Pk ........ . .. peak S-B..... slow-blow (fuse) ‘ oscillator
MVp-p . microvolt, peak- PL ......... phase lock (used in parts list) Vde ......... volts, dc
to-peak PLO ........ phase lock SCR silicon controlled VDCW. . volts, de, working
MVrms microvolt, rms oscillator rectifier; screw - {uged in parts list)
MW ... ... microwatt PM .. .. phase modulation SE .......... selenium V((F) ...... volts, filtered
nA ........ nanoampere PNP positive-negative- SECT ........ sections VFO variable-frequency
NC ...... no connection positive SEMICON .. ... semicon- oscillator
N/C normally closed PO e e e part of ductor ' VHF .. .... very-high fre-
NE ............ neon POLY ...... polystyrene SHF ...... superhigh fre- quency
NEG ......... negative  PORC ....... . porcelain quency Vek ........ volts, peak
nf ... nanofarad POS .. positive; position(s) S, ... ....... silicon Vp-p volts, peak-to-peak
NIPL ...... nickel plate (used in parts list) SIL. .. .......... silver Vims ....... volts, rms
N/O ..... normally open POSN ...... . . Pposition SL ......... slide VSWR voltage standing
NOM ........ nominal POT ..... potentiometex SNR .. signalto-noise ratio wave ratio
NORM ,....... normal 10 + T peak-to-peak SPDT ... ... single-pole, A BN voltage-tuned
NPN negative-positive- PP ... peak-to-peak (used double-throw oscillator
negative in parts list) SPG . ....... ... spring VITVM . vacuum-tube
NPO . negative-positive PPM . .... pulse-position SR .......... split ring voltmeter
zero (zero tempera- modulation SPST ...... single-pole, VX) ..... volts, switched
ture coefficient) PREAMPL ... preamplifier single-throw W... e watt
NRFR .. not recommended PRF . ... pulse-repetition SSB ..... single sideband Wi e with
" for field replace- frequency SST ...... stainless steel w1V working inverse
ment PRR .... pulse repetition STL . ......... . . steel voltage
NSR ..... not separately rate SQ ........... sguare WW ....... wirewound
replaceable PS. ... R picosecond SWR . . standing-wave ratio WO ......... without
N8 ....oov0. nanosecond PT ............ point SYNC ...... synchronize YIG .. yttrium-iron-garnet
nw ...... ... Danowatt PTM ........ pulse-time T . . timed (slow-blow fuse) : Zo C e e characteristic
OBD order by descrip- modulation TA .. ... ... tantalum impedance
: tion PWM....... pulse-width TC ..... ... temperature
modulation compensating
NOTE

All abbreviations in the parts list will be in upper-case.

MULTIPLIERS.

Abbrevistion

A R A LT T X

Prefix

tera
figa
mega
kilo
deka
deci
centi
milli
micro
nano
pico
femto
atto

Multiple -
1012
109
106
103
10
101
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Replaceable Parts

Table 6-2. Replaceable Pirts |

Model 8654B

'

HP Part . o mf
Reference Qty Description r Mfr Part Number
Designation Number Code .
Al 08654=60026 1 RF SECTION ASSEMBLY(EXCEPT OPTION 003) 28480 08684=60026
'} 08654=60049 1 RF SECTION ASSEMBLY(OPTION 003 ONLY) 28480 08484=60049
Acl 0160=2049 1 CAPACITORFDTHRU 5000PF +80 =20X% 300V 28480 016022049
Mce 0180-0049 3 CAPACITOR=FPXD 20UF+7S=10X SOVDC AL 50209 3002066050CCe
A1C3 _0121=0016 1 CAPACITOR=Y AIR DIEL 3,5/31,5PF 990V 94033 YoU=3
A1y 0180-0089 3 CAPACITOR»FXD 10UF+S0=10% 150VDC AL Se28¢ 300106F 150002
AtEL “9170=0029 - 6 CORE=SHIELDING BEAD o114 56=590«65A2/8A
ALE2 9170=0029 CORE=SHIELDING BEAD 02114 56=890-65A2/4A
AES 9170=0029 CORE=SHIELODING BEAD . 02114 S6=590-45A2/4A
AMEY 9170=0029 CORE=SHIELDING BEAD 02114 565906542744
ALES 9170=0029 CORE~SHIELDING BEAD 02114 56=890=65A2/4A
ALEd 9170=0029 CORE=SHIELDING BEAD 0d114 56990.05A2/4A
ME7 91700957 1 ) CORE, TOROID, N3R, P/0 AlW1 02114 10417060 3E2A
AtFL1Y 91350002 3 FILTER=LP SOLDERTERMS 208480 913520002
tALFL2 9135=0002 FILTER=LP SOLDER=TERMS 28480 9135=0002
ALFL] 1810«0119 5 CAPACITOR FEED=-THRU FILTER 01123 BEOOL~DALOAP
"ALFLY 1810=0119 CAPACITOR FEED=THRU TI.TER 01121 BE0OL=DALOGP
ALIFLS 1810=0119 CAPACITOR FEED=THRU . fER - 01121 BECOL=DALOUP
ALFLe 1810=0119 - CAPACITOR FEED=THRU PILVER 01121 BEOO1=DALOUP
. ALFLY 1810=0119 CAPACITOR FEED=THRU FILTER oy BEOOL=DAYOUP
AFLE 9135-0092 FILTER=LP SOLDER=-TERM3 28480 9135=0002
Atld 91“0-01%“ 3 COIL=MLD 10UM 10% Q=85 ,1550X,375L6 - 99800 153736
AlL2 9140=0114 COIL=MLD JOUH 10% Q®55 ,155DX,37%5LG 99800 153738
AiIMPY 0360=0365 2 TERMINAL=LUG=8LDR 6 SCR ,143/,093 ID 78189 2104%06=00
ALMPR 03600365 TERMINAL«LUG=SLDR &6 SCR ,143/,093 ID 78189 2104=00=00
AIMPY 0360~0007 1 TERMINAL=LUG=3LDR 10 SCR ,195/.1 ID WOLE. 78189 2501+=10=00
ALMPY 0510=0042 4 RETAINER=PUSH ON ,125«DIA CD PL STL 0018A 140%«12«CD
ALMPS 05100042 RETAINER=-PUSH ON ,125<DIA CD PL 8TL 0018A 140%«12~CD
ALMP 0510=N042 RETAINER=PUSH ON ,125sDIA CD PL 87TL '0018A 1408=12+CD
AIMPT? 05100042 RETAINER=PUSH ON ,125=DIA CD PL BTL 0018A 1408=12+C0D
ALMPS 0510=0235 1 RETAINER=RING ,375«DIA CD PL 8TL 97464 - | 100037=8T=CD
At{MP9 0510=0294 1 PINSSPRING S3T 1/16 X . 11716" LG 60000 080
AIMP1O 0890~0573 3 TUBING=FLEX ,093=ID NPRN=RBR ,063=WALL 76388 COMPOUND AXe} 0860
AtMPY L 0890=0573 TURINGFLEX ,093=ID NPRN=RBR ,063«WALL 76385 LOMPOUND AX=1060
ALMPY 2 0890-0573 TUBING=FLEX ,093eID NPRN=RBR ,063=WALL 763083 COMPOUND AX=10060
AIMP13 0890=0573 - TUBING=FLEX .093=ID NPRN=RBR ,003=WALL 76388 COMPOUND AX=1060
AMPY U 1200=0081 2 INSULATOR=BSHG=FLG NYLON . 28480 12000087
AIMPLS 1200=0081 INSULATOR-BSHG-FLG NYLON, 208480 1200~0087
AtMP1 6 14000024 2 CLAMPCA ,2%=DIA ,3=WD NYL ‘71646 CPC 1953=4A
AtMPLY 14600195 H SPRING=EXT .12%5=0D .S=LG MUW 28480 146020193
AIMP1 8 1500=0432 1 BALL DRIVE 1,807«LG BRS/BR2 28430 15000432
AIMP19 1530=1764 1 DAMP PAD, BACK(SPECIAL) 28480 1530=176b
ALMP20 1530=1767 1 DAMP PAD, COVER(SPECIAL) 28480 1530«1767
AIMP21 2190=0019 ) WASHER=LK HLCL NO,=d ,115=INw]ID 28480 119020019
AIMP22 2190=0019 WASHER=LK HLCL NO,=d4 ,115=IN=]ID 28480 1190%0019
AtMP23 2190«0019 WASHER=LK HWLCL NO,=4 (115«INelD 28400 €190=0019
AIMPR4 2190=0124 3 WASHER=LK INTL T NO,=10 ,195«IN=]D 74163 $00222
ALMP2S 2190=0124 WASHER=LK INTL T NO,»10 ,195=IN=ID 74163 500222
AIMP26 2190=0124 - WASHER=LK INT), T NO,«10 ,195«INs1D 74163 500222 -
ALMPRY 2190=0848 2 WASHERwFL NM NO,=6 ,156=IN=1D ,R2%=IN=0D 28480 2190=0p808
AIMP28 . 2190=0888 WASHER=FL NM NO,=6 ,150»IN=ID ,25«INOD 28480 21900860 '
AIMP29 29500078 3 NUTeHEN«DBLeCHAM 10232oTHD ,067=THK 74163 500220
AIMP30 29%0=0078 NUT=HEX=DBL=CHAM 10=32eTHD ,067=THK 74163 500220
AIMP3Y 2950=0078 NUTeHEXwDBLeCHAM 10032wTHD ,067«THK 74163 ‘500220
AIMP32 3030-05064 4 SCREW=SET 10«32 ,875«INeL.G CUP~PT 28480 3030-0564
AIMP33 3030=0564 SCREW=SEY 10«32 ,875=INeLGC CUP=PT 20480 30300564
AIMP3Y 3030=0564 SCREW=8ET 10=32 ,875«INeLG CUP=PY 208480 3030=05064
AIMP3S 3030=0564 SCREW=SET 1032 ,875«IN=LG CUP=PT 28480 30300864
AIMP3S 3050«0105 2 WASHER=FL MTLC NO,=4 ,125=IN=1D 20480 30500105
AIMP3? 3050=0105 WASHER=FL MTLC NO,»d4 ,125=IN=]D 28480 30500105
AIMP3Y 30500188 2 WASHER=SPR CRVD NO,»3/8 ,385«IN«1D 78189 3%02-20~19
AtMP39 3050=0274 3 WASHER=FL MTLC NO,=3/8 ,39=IN=ID 20480 30500274
ALMPUO 3050~0274 WABHER=FL, MTLC NO,=3/8 ,39«]INe1D 28480 308020274
‘AIMP4Y 3050=0274 WASHER=FL MTLC NO,=3/8 ,39«INeID 28480 3050=0274
ALMPY2 30%0=0310 1 WASHER=SPR CRVD NQ,=3/8 ,386=]N=1D 28480 3050~0310
AINMPY3 3050~0188 WASHER=SPR CRVD NO,=3/0 ,385«IN=}1D 28480 3080=0316
AIMPUY 3130-0013 4 WASHERSSILVER PLATED 0,002" OD/IXD 76854 4862w=2
ALMPUS 3130~0013 "WASHERSSILVER PLATED 0,002" 0D/1D T68%4 4862=2
AIMPUS 31300013 WASHERSSILVER PLATED 0,002 0D/ID T7608%4 4862=2
AYMPYY 3130=0013 WASMERISILVER PLATED 0,002" 0D/1D 768%4 48622
AIMPUS 4320~028) 4 DAMPING PAD, ROUND 208480 4320=0281
ALMPUO 4320=0281) DAMPING PAD, ROUND 20480 43200281
AIMPSO 43200281 DAMPING PAD, ROUND 208480 4320+0281
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Model 8654B Replaceable Parts
o Table 6-2. Repiaceable Parts
HP Part | » e Mfr
Reference Qty Description Mt Mfr Part Number
Designation Number | - Code ‘ -
AIMPS Y 4320=0281 DAMPING PAD, ROUND 20480 4320-0281
AIMPS2 43200283 2 DAMPING PAD, U=CHANNEL 28480 , 43200283
ALMPS3 4320=0283" DAMPING PAD, U«CHANNEL { 28480 4320-0283
ALMPSY 8160-0008 * RFI ROUND STRIP AL ,25«IN=0D 07700 20=21103
AIMPSS 8160~002}) . RFI ROUND STRIP BRY AG=PL ,125«IN~0D 120081 10=118
ALMPS 8300=0006 BRAID, NYLON 20480 8500»00!7
ALMPS? 606A=102 1 ROLLER DETENT 204080 606A=102
AIMPSH 606A=91B 1 BPRING LEAF 28480 406A=9)18
AIMPEQ 608D=%9C | DETENT SPRING 28480 608D=59C
ALMP&O 03200~-000131 1 CUR3OR 28480 03200=00011
AMPay 03200~00019 . 1 CONTACT 28480 03200~00019
AMPsR 03200=60018 3 - PULLEY & BRACKET ASSEMBLY 28480 0320060018
AIMPL3 03200=60018 PULLEY & BRACKET ASSEMBLY 28480 03200-60018
ATMPo4 0320060018 PULLEY & BRACKET ASSEMBLY 28480 03200=60018
ALMPLS 03200«60019 1 ‘PULLEY & BRACHET ASSEMBLY 28480 03200=60019
AIMPob 08654«00003 1 CHASSIS=0SCILLATOR 28480 086%4~00003
AIMPo7 08654=00014 2 GASKET FEED THRU SMIELD 28480 006%4=00014
AtMPyS 08654=00014 N GASKET FEED THRU SMIELD 284080 086%54=00014
AtMPH9 086%4=00023 B CLAMP BRAID ' 28480 08684=0002)3
Al"??Of’ 086%54=00056 1 BRACKET, POT MOUNTING 28400 086%4=00056
ALMPT 08654200034 Y COVER, RF AMPLIFIER 208480 0865400034
ALMP72 0868SU4«00C4R F] CONTACT, CAPACITOR 28480 086%4n00042
ALMP?3 08654=00042 CONYACY, CAPACITOR 208480 08654=00042
ALMPTY 0865420048 PULLEY, CAPACITOR DRIVE 20480 080654=-20048
Al"P?Sff 086%4=20091" PULLEY, POT DRIVE 28480 08654=20091
ALMP76 08654=200%3 1 BUSHING 20480 0P684=20053
AIMPTY? 08654=2008%8 1 SHAFT, FREQUENCY 28480 08654=200%%
ALMPYS 08654=20087 1 PLATE. FREQUENCY 28480 0865u=20087
ALMP79. 08b654=200%8 1 END PLATE, RF AMPLIFIER 28480 08654=200%8
AIMPBO 0865420089 1 SHRIELD, RF AMPLIFIER 28480 08654=2005%9
AlMPOl.t 08654=20021 1 DIVIDER, RF AMPLIFIER - 28480 086%4=20021
ALMPA2 086%4=20061 1 SHIELD, FEED THRU 20480 086%4e200013
ALIMPS3 084654=200062 1 BASE PLATE, MACH 28480 0845U=20062
AIMPBUL 0865420063 2 GUIDE, ROD CURSOR 20480 00454=20063 \
" ALMPBS 0868u=20063 GUIDE, ROD CURSOR 20480 08634=20063
ALMPBS 08654=20064 1 GEAR, CENTER SHAFT M 20480 08654=20064
ALIMPBY 08654220070 e PLUG, THREADED 28480 08654220070
ALMPSS 0865420070 PLUG, THREADED 28480 N8654U=20070
ALMPRo 08654=20074 1} SHAFT ASSEMBLY, DIAL ORIVE 28480 08684220074
ALMP9 0868420076 1 COVER, RF SECTION " 28480 08684=g0076
AL1MPO}Y 08654=20077 1 SHAFT ASSEMBLY, COUNTER 20480 080%4-20077
ALNPQ2 0065420078 H SHAFT ASSEMBLY, TURRET 28480 08654=20078
AIMPO3 086%4=20083 1 DRUM ASSEMBLY, DIAL 28480 08654=20083
ALMPOY 3030=0001 1 SCREWSET 832 ,188«INelG 3MALL CUP-PY 28480 3030=000)
ALMPOS 2680«0105 4 SCREWaMACKH 10=32 ,62%«IN=| G PAN=ND«POZ] 28480 26800105
AIMPOS 2190=0034 4 WASHER«LK HLECL NO,=10 ,194=INelD 28480 2190=0034
ALMPYT 25100103 ] SCREW=MACH Bw32 ,37S5«IN=LG PAN=HD=POZ1 20480 | 2510~0103
AiMPos 21900087 3 WASHER=LKX HLCL NO,=8 ,168«IN=]D 28480 2190=0087
AiMPQO "2200=014% ' SCREW=MACH 4»U0 ,4Y38=IN=LG PAN=HD=PQZ]. 28480 2200#014%
AIMPLOO 2360-0117 [ SCREW=MACH 6=32 ,375=INslG PAN=HDwPOZI 28480 2360%0117
AiMPLOt 2360=0115 i3 SCREWeMACH 632 ,312=INeLGC PAN=HD=PO21 208480 R360-0115
AIMPLO2 30%50=0010 [ -WASHER=FLL MTLC NO,=6 ,147=IN=]D 76210 (13
AIMP1O3 3050=00066 2 WASHER=FL MTLC NO,%b ,147=INe]ID 28480 3050=000606
ALMPLO4 ei20=0001 2 NUTeHEXW/LKWR 6=32=THD ,109=THK 28480 2420=0002
AIMP1OS 2360-0123 2 SCREW=MACH 6%32 ,62%=IN=LG PAN=HD=PQZI 28480 2360=0123
ALtMPY OGS 1600=0015 1 CLAMPuCA ,25«DIA ,375«WD STL 73734 1550
AIMP1OY 2190«0014 4 WASHER=LK INTL T NO.=2 ,089=IN=]D 78189 1902=00
AIMP1OS 0510«0060 1 RETAINER=RING ,375«DIA 8TL CD=PL 79136 5555237=3=MD
AIMPL OO 2360=0192 9 SCREW=MACH 6=32 ,2%5«IN=LG 100 DEG 20480 | '2360=0192
AIMPLLO 2200=015%3 3 SCREW=MACH 4=d40) ,87S«IN=LG PAN=ND=POZX 208480 2200=0153
AtMPLL) 2200=0172 2 SCREWeMACH 4=40 ,875=IN=LG 82 DEC 20480 2200=0172
ALMPLL2 3050=0071 | WASHEReF|L MTLC NO,=8 ,169«IN=]D 28480 30500071
AIMPL1] 2510=0109 SCREW=MACH 8=32 ,625=INs=LG PAN=HD=POZ] 28480 2%10=0109
AMMPLLY - 2360=0121 SCREW=MACH 6u32 ,S=INwlG PAN=HO=POZ] 28480 2360=0121
AIMPLLS _’2260-0009 4. NUT=HEXSW/LKWR 4=l0uTHD ,09deTHK ,25=A/F 28480 22600011
ATNPLG 2200=0107 9 SCREW=MACH 4=l0 ,375=INeLG PAN=HD=POZI 208480 220020107
AIMPLL Y - 2200=0101 2 SCREW=MACH 4wl ,18B8=IN«LGC PAN=HDePOZI 2084080 2200=0101
ALIMPL18 " 29%0=0006 1 NUTeHEN=DBL=CHAM 1/4w32=THD ,094=TMi 73734 9000
AtMPL19 . 21900067 1 WASNER=LK INTL T NO,=1/4 ,256=IN=]ID 78189 1914=0%
AtMP120 3030=0007 2 SCREW=SEY Uel0 ,12%9«IN= G SMALL CUPPT 28400 3030=0007
ALMPL2} 0520=0129 1 SCREWsMACH. 2256 ,312=IN=LG PAN=HD«POZI 28480 0520=0129
ALMP122 0590«0106 1 NUT=HEXPLITCLKG 2=56eTHD 141=THK 72962 22NMe26
AIMP1 23 $400«0249 1 CABLE TIE ,062=,625«=D)A ,091=hD NYL 39730 TYBw@d3IM=P
ALNPL24 1400=0024 CLAMP=(CA ,25<DIA ,S=WD NYL T1616 CPC 1953=4A
ALMP125 2200-0113 1 SCREWSMACH 4eld0 ,625=IN=LGC PAN=ND=PQZ1 20480 2200=0113
A ‘.

See introduction to this section for orderihg information
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Replaceable Parts : Mecdel 8654B
- Table 6-2. Replaceable Parts
Reference HP Part Q Descripti | Mfr
- A escription Mfr Part Number
Designation Number ty p Code :
AtMPL26 0610«0011 1 NUT=HEXDBL=CHAM 20S4eTHD ,062«TMK 76854 22041278
ALMPL27 23600299 1 SCREW=SET 6=32 ,12%«IN=.G CUP=PT 3STL 28480 23600299
- AtMP128 0865400039 1 BRACKET, CAPACITOR MOUNT 28480 08634=09039
AIMP 129 3030-—(}022 2 SCREW-SET 060000 3030-0022
AtR1 0757=0416 3 RESISTOR S11 1% 125V F TCu0+=100 FLL LY Cle)/BeT0=S511R=F
A1R217 2100«3649 1 RESISTOR=VAR PREC WW 3=TRN 10K SX% 28480 21003649 ‘
ALWY 08654=60035 1 CABLE ASSEMBLY, RF 0SC OUT, CINCL AfEY) 28480 0868460038
ararF 0865460002 1 | RF AMPLIFIER/ALC ASBEMBLY(EXCEPT OPT 003 | 28480 | 0865460002
ALag 0R65U4=60022 RESTORED 08b654=60002 OR 60102, REQUIRES 20480 086%4=60022
. EXCHANGE . ’
ALA} 08654-60050 1 BOARD ASSEMBLY, RF AMPLIFIER/ALC 28480 0868460050
' (OPTION 003 ONLY)
ALAY 0R6%84=60051) 1 RESTORED 0065U=600%50,REQUIRES EXCHANGE 28460 086%4=600%1
ALAICY 0166-3879 16 'CAPACXTOP-FXD‘.OIUV +=20X t00WVDC CER 28480 01603879
AfALCe 0160«3879 CAPACITOR=FXD ,01UF ¢220% 100wWVDC CER 28480 0160=3879
A1ALIC3 0160-3879 CAPACITOR=FXD ,01UF ¢=20X 2100WVDC CER 28480 01603879
ALALICUnN . 0160=3565 1 CAPACITOR=FXD 6,8PF +«,5PF 100WVDC CER 28480 01603545
nFACTORY SELECTED PARY
ALALCS 01603879 CAPACITOR=FXD ,01UF +=20% 100wWVDC CEM 28480 01603879
ALALICS 0160=879 CAPACITOR=FXD ,01UF +=20X 100WVDC CER 284do 0160=3879
ALALCY 01603879 CAPACITOR=FXD ,01UF +=20% 100WVDC CER 20480 01603879
AtAICS 01603878 [ CAPACITOR=FXD 1000PF +=20% 3100WVDC CER 208480 0560=3878
AI‘!C9" 0160=2306 1 CARPACITOR=FXD 27PF +=%8% 300WVYDC MICA 200@0 01602306
AALICLO 0160=0162 H CAPACITORFXD ,022UF +=10X 200WVDC POLYE SGICG' 202022392
AMAIC1) 0}60-3879 CAPACITOR=FXD ,01UF +=20% 100WVDC CER 28480 0160=3879
ALALICL2 0160-3878 CAPACITOR=FXD 1000PF +«20% $00WVDC CER 28480 0160-3878
ALALICEY 0160=3879 CAPACITOR=FPXD ,03UF +=20% 100WVDC CER 28480 | 01603879
ALALCHIU 0160=3879 CAPACITOR=FXD ,01UF ¢=20% 100WVDC CER 28480 01603879
AALCYS 01603879 CAPACITOReEXD ,01UF +e20% 100WVDC CER 28480 0160-3879
AMALICLS 0160=3877 1 CAPACITOR=FXD 100PF »«20% 200WVDC CER © 28480 01603877
ALAICY? 0160=3879 CAPACITOR=FXD +01UF +=20% 100WVDC CER 284890 0160=3879
AtALCIS 01160=3879 CAPACI?OR-FXDI.OIU' +=20% 100WVDC CER 208480 01603879 s
ALAICL9 01603873 1 CAPACITQR-FXD 4,7PF 2=, 8PF 200WVDC CER 28480 01603873
ALALICR0 0160-3875 ] CAPACITOR=FXD 22PF +e5% 200NVDC CER 28480 0160=3875
AtAiC2y 01603878 CAPACITOR=»FXD: 1000PF +=20X% 100WVDC CER 28480 0160-38. 3
ALALIC22 0160=3879 CAPACITOR=FXD ,03UF +=20% 100WVDC. CER 28480 0160-3879
ALAIC2] 0160«387¢ 1 CAPACITOR=EXD 4T7PF +220% 200WVDC CER 208480 0160-3870
AtAL1C24 0160=3875 CAPACITOR=FXD 22PF +o8% 200WVDC CER 20480 0160=3875
ALALICES 0160=3878 CAPACITOReFXD 1000PF 9+20% 100WVDC CER 26“00“ 01603878
© ALALCRY 1961-0040 17 DICDE«SWITCHING 30V SOMA 2NS DO=3% 28480 1901=0040
ALALICR2 19010747 2 DIODE=PIN 28480 1901=0747
ALAICR3 1901=0747 : DIODE=PIN 20480 19010747
AMACRY . 1901=0535 4 DIODE=SCHOTTKY 28460 1901-0%35%
Al{lCRS 190310539 DIODE«SCHOTTNHY 208480 1901=0535 .
AAYIL . 1250m=1220 3 CONNECTOR=RF dMC M PC 60291 500510109
AlALJ2 1250~1220 CONNECTOR=RF SMC M PC 9029} 500510109
AALJS 1250=1220 CONNECTOR=RF SMC M PC 9Ban) 50=081=0309
ALALLL 9140=0114 COIL=MLD 10UM 10X Q0SS _1550X,375LG 99800 1537-38
ALAYL2 91002252 1 COIL=FXD MOLDED RF CHOXKE ,27UM 10X FLT 107270
ALALLY 08654=80001 1 INDUCTOR, RF 15 NHW 28480 0868480001
AALLY 0R654=80003 1 INDUCTOR, RF 4S5 NM . 208480 08654«80003
ALALILS ?100=1623 1 COIL=MLD 27UM 5% Gmb60 ,155DX,375L6 24226 197272
ALALLS 0848U=80002 1 leUCTOR. RF 35 NM 28480 0865480002
AMALILY 9100=2247 3 COIL=FXD MOLODED RF CHOKE ,1UM 10% 24226 107100
ALALMPY 0300-0008 1 TERMINAL=STUD DBL=TUR PRESS=MTGC 98291 87=1000w,.2
AYAIMPR 0865400019 1 SHIELD, BUFFER AMPLIFIER 20480 080684=00019
ALAIMP) 08654=00020 1 - SHIELD, MODULATOR 208480 08454=00020
ALALIMPY 084%4=00021 1 GROUND STRAP o 28480 08684=00021
A1AIMPS 0R6SU=0008S 1 LABEL,BD IOENTIFICATION (OPT 003 ONLY) 28480 08683400058
' of
ALA1QY 18540698 5 TRANSISTDR NPN 31 T0=72 PDe200MW 20480 188404696
1205=0037 ’ HEAT SINK TO=36+PKG 208480 12080037
AtMGR 18550020 1 TRANSISTOR J=FET NeCHAN DeMODE TOe18 81 20480 185%=0020
ALA1Q3 1854=0698 TRANSISTOR NPN 8] TO=72 PDeR00OMW 28480 1854=0696
1205=0037 NEAT SINK TO-Bb-PNG;j} 28480 1208=0037
. A
ALALIQY S086=4218 4 HP=21 YO 72 PKG M 208480 5086-4218
: 1205f0037 HEAY SINK TO=36-PKG 20480 12080037
ALALOS 1854=069 TRANSISTOR NPN 81 TOe72 PDm20OMW 28480 1854=0690
: 1205=0037 HEAT SINK TO=36«PKG 28480 12080037
ALAL1DS 5086=4218 HP=2y TOw72 PKG (OPT 003 ONLY) 28480 $086=4218
_ALAL10S : 1884=006906 TRANSISTOR NPN 81 T0=72 PDe200MW 20480 18540690
(EXCEPT OPTION 003)
1205=0037 MEAT SINK TO=3b6-PKG 28480 1208=0037
A1A1Q7 5086=4218 MP=21 Y072 PKG (OPT 003 ONLY) 28480 50864218
ALALQ7 1854=0696 TRANSISTOR NPN 8 T0=72 PDe200MW 28480 1834-00690
' (EXCEPT OPTION 003)
1205-0037 HEAT SINK TO=36=PKG 28480 | 120%=0037
ALALGA 1853-0029 1 TRANSISTOR PNP S1 PDu300MW FTaA1SOMMZ 28480 18530020

See introduction to this section for ordering information
T FOR BAGKDATING, SEE TABLE 7-1.
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Model 8654B , Replaceable Parts
(‘ .
Table 6-2. Replaceable Parts
' HP Part rintion Mfr '
Reference Qty Description Mfr Part Number
Designation Number Code
ALALIG9 1854=0071% 3 TRANSISTOR NPN SI PDa30OOMMN FTS200MHZ 28480 18540071
AMAMRLI» 0698=7216 4 RESISTON 147 1% 2080 F TC!OO'!OO 24546 C3=1/8=T0=147R=
) : »FACTORY SELECTED PART
ALAtRZ 064907208 2 RESISTOR 68,1 1% 05N F TCe04=100 FLL 1T C3=1/8<700=6AR1=G
ALALR] 0698=7232 1 RESISTOR 681 1X ,05W F TCe0+=100 24846 C3=1/8=T0=081R=0
ALALRY 'OOOG-ZZGM - ¥ RESISTOR 100K 31X ,OSW F TCs0e=100 295“6 C3=1/8=T0=1003G
ALALRS 06¢6-7227' 1 RESISTOR 422 lXI.OSW F TCe0+=100 2u846 C301/8=T70=422R=G
ALALIRS 0698=720% e RESIBTOR 51,1 1X ,O085W F TCm0e=100 24546 C3=1/8=T00=%51R1=6
ALALRY? 06987196 | RESISTOR 21,% 2% .08%W F TCuO0e=100 24846 C3el/8.T00=21R%=G
ALALIRS 0698-72%3 3 RESISTOR S.11K 1% L05W F TCu0e=100 2u844 C3=1/08+70=S111=6G
ALALR9 0698=7229 e RES!STOR 511 1% ,OSW F TCu(+=100 24846 C!-l/b-?O-Sllﬂ-G
ALALIRLIO 0698+7253 RESISTOR S5,131K 1% ,05W F TCw0+=100 24846 ,CJ-IIG-TO-Slll-G
ALAIR1Y 0698«7222 1 RESISTOR 261 1% ,05W F TCm0+~100 2US4us "CIm) /8T(0=RbiR=G
ALAIRE2 06987224 ) .RESISTOR 316 1% .085W F TCm0+4=100 2u846 Cle1/8mT0=31b6R=G
ALAIRL3 06987214 4 RESISTOR 121 1% ,05W F TCm0+=100 24Sue C3=1/8=T0=121R=G
AlALRL4 0698=7108 5 RESISTOR 10 1% ,05W F TCe0+=10C FLELT Clel/8=T00=10R=G
AMAMRISY 06987207 1 RESISTOR 61,9 1X ,05W F TCw0e=100 F{L T Cl=1/8=700261R9=G
#FACTORY SELECTED PART
ALALIR1® 0698='720% RESISTOR 51,1 1% 054 F TCe0e+=100 2484é C3«1/08=T00=%1R1«G
ALALRYY 06987284 RESISTOR 100K 1% ,05% F TCu0+=100 24546 C3=1/8=70=1003«C
ALAIR1B  0757=0814 1 RESISTOR 511 1X .S5W F TCw0+=100 19701 | MF7C1/2=T0=511R=F
AYAIRY9 0698=7239 1 RESISTOR 1,33K 1% ,0%5W F TCn0e=300 2u84s C321/870-1331G
ALALHR0 06987247 | RESISTOR 2,.87K 1X ,085W F ICIOOO!OO 24%46 C3=1/8=-T0=2871G
AtALIR21 0698=72134 RESISTOR 121 1% ,05W F TCe0+=300 FULIT C3=1/8=T0=1210:0
AtAIR22 06098=3444 3 RESISTOR 316 1X ,125W F TCu0+4=100 24546 | CUel/8eT0=310RePF
ALALIR23 ,0698-7198 2 RESISTOR 26,1 1X 05N F TCe0+=100 24846 C3=1/8<T00=26R} =0
AMAIR24 0698=7217 ! RESISTOR 162 1% ,0%W F TCe0+«100 24846 Cle})/78T0=1062R=G
ALALRZS 06987198 RESISTOR 26,1 1X ,085W F TCe0e=100 20%4s Cle1/8«T00«20R1<06
AiALR26 0698-7284 RESISTOR 100K 1X ,05W F TCs0e=300 24544 C3«1/8«70=1003+G
AMAMR2? 06987188 RESISTOR 10 1% ,05W F TCs0+=100 2u%4s C3«)/8aT00-10R=0
ALALIR2H 06987220 1 RESISTOR 21% 1% O0SW F TCw0e=100 2us4e C3m]/8-T0=213R=G
‘ »FACTORY SELECTED PARY
RIALR29 06987256 1 RESISTOR 6,81K 1X .085W F TCu0+«100 24846 C3e3 /87068116
ALALR3O 0698=7195 | RESISTOR 19,6 1% .05W F TCm0+=300 24%46 Clei/8aT00«19R4=(
Alhlﬂ3l' 06987212 1 RESISTOR 100 1X ,0%W F TCm0ee}100 U84 C3v1/8=T70=100R=G
nFACTORY SELECTED PARY . ) '
ALAIR32 10690-7253 RESISTOR S,11K 11X 05K F TCm0s<400 24546 Cle1/870=5111~G
ALALR3} 0698=7279 1 RESISTOR 61.9X 1% ,05W F TC80+«100 2U84b C3=1/8T0%b0192e(
ALALR34 06987286 1 RESISTOR 121K 1X 05W F TCs0e«i00 24%4e C3ai/8-T0=1213«0
ALALRAS 0698+7201 1 RESISTOR 34,8 1% 05N F TCel+=100 24840 ‘Cl-l/B-VOO-)GRl-G
ALALR3S 06987248 -] RESISTOR 3,36K 1X ,05W F TCm0+=100 FILTTY C3#1/8«70=3161-6
ALAIRY? 0698=7269 1 RESISYOR 23,7K 1% 05W F TCu0+=100 245846 C3=1/8=T0=2372+0
ALALR3S 06987245 1 RESISTOR 2,37K 1% ,05W 7 TC=0++100 2u%4e C301/8T0=2371:06
AtALR39 2100=2497 .2 RES!STOR-TRMR 2K 10X C TYOP=ADJ I-VRN 73138 62-207-!
ALALTPY 0360=0124 5 TERMINAL=STUD SGL=PIN PREOS-MTG 28480 03460=0124
ALALTP2 0360=0124 TERMINAL=8TUD 8GL=~PIN PRESSeMTG 28480 03600124
ALALTRY 03600124 TERMINAL=3TUD SGL~PIN PRESS=MTG 28480 0360=03124
AALTPY 0360-0124 TERMINALuSTUD BGL=PIN PRESSeMTG 28480 0360=0124
ALALTPS 0360=0124 TERMINAL =S8TUD SGL=PIN PRESS=MTG 28480 03600124
AtALUYL 1826=0013 - 5 IC 743 OP AMP 20480 lBEQ-0013
ALA2 086%54=60104 1 BOARD ASSEMBLY, FM MQDULATOR 28480 0868460104
ALA2CH 01p0~3872 2 CAPACITOR=FXD 2.2?? +=,25PF 200WVDC CER 284080 0160=3872
ALARC2 0160=4289 ] CAPACITOR=FPXD 1SPF +«8% $00nVDC CER 95278 VK25BA150J
ALARCS 0160=4289 CAPACITOR=FXD 1SPF +«5% $00WVDC CER 9527% VK2%BA1%0J
AACY 0160=3872 CAPACITOR=FXD 2,2PF +=,25PF 200WVYDC CER 20480 0160«3872
ALA2CRY 0122=0245 2 DIODE=VVC INS139 6,8PF 10X ' 04713 IN5139
ALARCRR 0122=0245 D‘ODE-VVC tNS139 6,8PF 10X 04713 INS139
ArA2LY ' NSR, P/0 ETCMED CIRCUIT BOARD '
AIAELQ NSR, P/0 ETCHED CIRCUIT BOARD
ALAMP}Y 08654=00040 l 1 BRACKEY, FM MODULATOR BOARD 28480 | 08684=00040
AAQR1Y 06987260 [ RESISTOR 10K 1X ,O0SW F TCw0s=100 24846 C3=1/8»T0=1002=G
ALAZR2 0698=7260 RESISTOR 10K 1X ,O0SW F TCu0e=100 24846 C3=1/8=T0=1002=6
AIAZRS 0698=7260 RESISTOR 10K 1% 05w F TCw0#=100 24846 C3=1/8=T0=1002=0
ALA3 08685460003 1 BOARD ASSEMBLY, RF OSCILLATOR A 28480 0868460003
A1A3CY 0180=0116 3 | CAPACITOR=FXD 6.8UFse10% 3SVDC TA %6209 | 150De85X903%82
ALA3C2. 0121=0447 1 CAPACITOReY TRMR-CER 1,5/2,.5PF &3V 00868 53=TRIKO=04 1,5«2,5 PEaP100
ATASC3 0160=0682 ‘R CAPACITOR=FXD 3.3PF ¢+« 5PF 200WVDC CER ‘20480 0160=0682
ALASCY 0160=0682 CAPACIYOR=FXD 3,3PF +=,5PF 200WVDC CER 28480 0160=0682
ALAZCS 0160=3879 CAPACITOR=FXD ,01UF ¢=20% 100WVDC CER 28480 0160=3879
'y

See introduction to this section for ordering iqlormation




CAPACITUR=FXD ,01UF #80=20X 100WVDC CER

[y

‘Replaceable Parts Mode)] 8654B
| Table 6-2. Replaceable Parts
i ,
Reference "HP Part o Mfr | '
ererenc Description Mfr Part Number
Designation Number Code ,
A1A3CHN 01602208 CAPACITOR=FXD 4,3PF +e,25PF S0OWVDC CER | 28480 | o1s0e22048
AFACTORY SELECTED PART
ALAICT 0160=3879 CAPACITOR=FXD oN1UF +20% 100WVDC cgn 20480 | 01603879
A1A3CH 01603878 . CAPACITOR=FXD 1000PF +=20% 100WyDC CER 20080 | o01e0e3878 .
A1A3CO 116020174 CAPACITORFXD .47UF +80+20% 2SAVDC CER 28480 | 0160-0174
ALA3C10 ' 01603879 CAPACITOR=FXD .01UF +=20% 100WVDC CER 20080 | 0160-3879
ALA3CIT . 01603878 CAPACITOR=FXD 1000PF +=20X 100WVDC CER 20480 | 0160=3878
ALA3C12# 011602236 CAPACITORFXD 1PF +e,25PF S00WVDC CER 20080 | 01602236
#FACTORY SELECTED PART
A1A3CRY 19010535 DIODE=SCHOTTKY 20080 | 1901<0835
A1AICR2 190120535 DIODE=8CHOTTKY 20080 | 19010535
AYA3IY 12500835 CONNECTOR<RF SMC M PC 50<0HM 98291 | s0-0%51-0000
A1A3GY 1850=0345 TRANSISTOR NPN 2NS179 8] TO=72 PDm200MW 04713 | 2ns179
A1A302 18540345 YRANSISTOR NPN 2NS179 SI TOe72 PD®200MW 04713 | aNS179
A1A3G3 5086=4218 HPe21 TO TO=72 PKG 20480 | sose=-v21e
. 12050037 HEAT SINK TO=36=PKG 20480 | 1205=0037
A1A3QY 18540404 TRANSISTOR NPN S TO=18 PDw36O0MW 20080 | 1884=0404
ALAZQS 18SU=0404 TRANSISTOR NPN 81 TOe=3id Pdl360NN 208480 1884=0404
ALAZGG 18540404 TRANSISIUR NPN 81 TOe=318 PDu360MW 28480 1854=0404
A1A3RY 069827216 RESISTOR 147 1X .O0SH F TC804<100 20860 | C3<1/8<70-147R=0
ALAIR2 06987236 RESISTOR 1K 1X ,05W F TCEQ#=100 2usu6 | C3e1/8<70<1001-6
A1AIR3 0698=7238 RESISTOR 1K 1X .OSW P TCRO+=100 24506 | C3<1/8-70-10016
ALA3RY 069827248 RESISTOR ,16K 1% ,084 F TC80+=100 20846 | C€3e1/8e70e31015
ALA3RS 069827260 RESISTOR 10K 1X ,0SW F TCRO+=100 20846 | C3e1/8270-1002-8
ALA3RS 0698-7218 RESISTOR 147 1X ,05W F TC80+=100 20866 | C3e1/82T0-147Re6
ALA3RT 06907188 RESISTOR 10 1% ,05W F TC80+=100 2846 - | C3e1/8+700-10R=G
A1A3RS 069827260 RESISTOR 10K 1X ,05W F TCRO04=100 20846 | C3<1/8-T0=100206
A1AIRO 0698-724A RESISTOR 3,16K 1X .05W F TCa0#100 20586 | C3e1/84T0-31016
A1A3R10 0698=7248 RESISTOR 3.16K 1X ,05W F TCu0#e100 20806 | C3e1/8eT0<31016
AMA3RLY 06987228 RESISTOR 464 1X ,0SW F TCE0+=100 26846 | C3e1/8e70-4b4Reg
ALABRY2 06987248 RESISTOR 3.16K 1X .05% F TCS0e=100 20S4s |- C3=1/8-T03161=6
A1A3R13 06987188 RESISTOR 10 1% ,0%W F TCH0+300 20806 | C3=1/8-T00-10R<G
AAIRLY 069827208 "RESISTOR 68.1 1X ,05W F TC80+=100 20846 | C3e1/8e700-68R1+G
A1A3R1S 06987216 RESISTOR 147 1X .0SW F 7C®04=100 20846 | C3=1/8-70e147R<6
AMASR16 | 069827230 RESISTOR 562 1X ,05W F 7CE04=100 20806 | C31/82T0=S62R¢
AtA3R17 06983260 . RESISTOR 464K 1% ,125W F TCS0e=100 91637 | CMFeSSe1, 7ot
A1A3R18 069847188 RESISTOR 10 1% ,05W F TCu0+=100 24546 | 3178700100
A1A3R19 0698=7204 RESISTOR 46,4 1% ,OSW F TCS0+=100 24546 | C3=1/8+T00=4bRU=G
A1A3R20 0698=7260 RESISTOR 10K 1X ,05W F TC#0+=100 24846 | C3=1/8-T0-1002-0
A1A3R21 0698-7229 RESISTOR 511 1X ,05W F TCE04+100 20346 | C3e1/8LT04811RG
ALAG 08654=60021 TURRET ASSEMBLY 204680 08654=60021
AfAUEY 9170-0847 CORE=SHIELDING BEAD 02110 | 56590-65/38 PARYLENE COATED
A AUER 9170=0847 CORE=SHIELDING BEAD 02154. | Se=S90-65/38 PARYLENE COATED
ALAJES 91700847 CORE=SHIELDING BEAD 02114 | S6-590+65/38 PARYLENE COATED
AL AURY 06861015 RESISTOR 100 5% ,5W CC 7C®04529 o1121 | esrors
ALAUR2 0686+1015 RESISTOR 100 5% ,5W CC TC®0+829 01121 | £81018
A1AUR3 068621015 RESISTOR 100 SX .5W CC TCw0+529 01121 | €81018
ALAURS 0686=1015 RESISTOR 100 5% ,Sw CC TC®0+529 01121 | EB1018
ALAURS 0686=1015 RESISTOR 100 5% .SW CC TCe0+529 01121 | E8101%
ALAS 08654260028 SWITCH ASSEMBLY, ROTARY P.C. 20480 | 08AS4-60028
ATASU1 NSR, P/0 A1AS,
ALAK)?2 | NSR, P/0 A1AS,
ALASMPY 0865400054 1 LABEL, CONNECTYOR 284080 0868400054
ALASMP2 3050-0161 1 WASHER-SPR WAVY 1/4" ,265"ID 0Nhh26 R-2
A1ASMP3 0510-0005% 1 RETAINER, RING BSC EXT ,25" DIA STL 28480 0510-0005
ATASMPH 3050-0017 i WASHER=FLAT MTLC 1/4" ,26" ID 28480 500017
ATASW] “NSR, R/O AlAS .
A1ASW2 ' . N8R, P/0 AlAS, . . ;
A2 0865460024 ATTENUATOR ASSEMBLY(INCL A2J1 AND A2J2) 20000 | 0BeSu=60024
NOT RECOMMENDED FOR FIELD REPAIR
A2 . 08650260023 RESTORED 08654=60024, REQUIRES EXCNANGE 20080 | o0sesu=s0023
A201 NSR, P/0 A2
A2J2 NSR, P/0 A2
a3 08654=560101 BDARD ASSEMBLY, CONTROL/POWER SUPPLY 20080 | osesu=00t01
A3CH 0160=2055 CAPACITOR=FXD ,01UF +80=20% 100WVDC CER 20480 | o01e0-2055
A3C2 0160=2055 CAPACITORFXD ,01UF +80=20% 100WVDC CER 20080 | 01602055
A3C3 0160=2055 CAPACITOR=EXD .01UF $80=20% 100WVDC CER 20480 | 01602055
A3CY 0160=2055 CAPACITOR=FXD ,01UF +80=20% 100WVDC CER 20480 | 0160-2055
A3CS 016022055 20us0 | o1e0-2055
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| Model 8654B

Replaceable Parts
Table 6-2. Replaceable Parts
: HP Part Yescrioti Mir
Reference ' Qty Description Mfr Part Number
Designation Number . Code
A3Ce 0160=2055 CAPACITOREXD ,01UF +80-20% 100wVOC CER 20480 01602058 ’
AICY 016020585 CAPACITOR«FXD ,01UF +80-20% 100WVDOC CER 28480 0160=2055
. A3CA 0160-2055% CAPACITOR=EXD -, 01UF +80=20% 100WVDC CER 20480 01602205%
A3CY 0180=2101% e CAPACITOR=FXD '1300UF+75210% S0VDC AL 56289 3601 32G050AA22 "
A3C10 0180-2181 CAPACITOR=FXD ' 1300UF+75=10% SOVDC AL 56289 360132G0%0AA2A
A3C1t 018020049 CAPACITOR=FXD 2GUF+75+10X S0VDC AL 56289 30020060%50CC2
A3C12 0180-0116 CAPACITORFXD 6,8UF+=10% 3I5VDC TA 56289 150D0685X903582
A3C13 014600161 1 CAPACITOR«FXD ,01UF +=10X 200WVDC POLYE S6289 292P10392
A3CtY 0180=0116 CAPACITOR=FXD 6,8UF+=10% 35VDC TA 56289 1500685%903582
A3C1S 0160=3U60 1 CAPACITOR=FXD ,05UF +80~20% 100wVDC CER 28480 0160=3460
A3C1s 01602194 1 CAPACITOR=FXD ,18UF +=8% 200WVDC POLYE 20480 - 01602194
A3C1Y 0160=3456 1 CAPACITON=FXD 1000PF +=10% 1000WVDC CER 28480 0160=34%
A3Ci8 0180=2206 1 CAPACITOR=FXD 80UF+=10% 6VDC TA 56209 1300606X900682
A3C19 016022204 1 CAPACITOR=FXD 100PF +e5X 300HVYDC MICA 20480 0160=2204
"~ A3C20 0160=0300 1 CAPACITORFXD 2700PF +=10% 200WVDC POLYE 56209 29227292
- A3C21 E 0180=0291 U} CAPACITOR=FXD 1UF+=10% 35VDC TA %6289 150D0105%9035A2
A3CR2 0360=3534 1 CAPACITOR=FPXD S10PF 425X 100WVDC MICA 28480 0160=35%34
th?3w1' 0140-0195 1 CAPACITOR=FXD 130PF +~5% 300WVDC MICA 0%522 DM1SF131J0O300WVICR
#FACTORY SELECTED PARY
AJC24 0160-2257 2 CAPACITOR=PXD 10PF +=5X S00wWvDC CER 28480 0160-2257
A3C2S 0180=0228 1 CAPACITOR=FXD 22UF+<10% 1SVOC TA 562089 1500226%901%82
A3C26 0180-0291% CAPACITOR=FXD 1UFe=10X 3SVDC TA 50289 1500105%903%A2
" A3C27 0160=2201 .5 CAPACITOR=EXD S1PF +«8% 300WVDC MICA 28480 0160«2201
A3Cas 0180=0049 CAPACITORSFX/) 20UF+75=10% S0VOC AL 50289 3002066050CC2
A3C29 01800089 CAPACITOR=FX) 10UF+50=10% 150V0C AL %6289 30D106F 150002
AJCRY 1903«0364 e DIODE=FW BRLL 200V 1A 04713 SDA 10185«4
ASCR2 1901=03064 ‘ DIQDE«Fw BRDG 200Y 1A 04713 3DA 10185«4
AJCR3 1901=0040 DIODE=SWITCHING 30V SOMA 2NS DO0e3S 208480 1901«0040
A3SCRYU 1901=0040 DIODE=SWITCHING 30V SOMA 2NS D0=3Y 28480 1901=0040
ASCRS 1901=0040 DIODE=SWITCHING 30V SOMA 2NS D0O=35 28480 1901=0040
" A3JCRO 19010040 DIODE«SWITCHING 30V SOMA 2NS D035 28480 1901=0040
AJCRY 1901=0040 DIODE=SNITCHING 30V S0MA 2NS D0~35 28480 19010040
AJCRS 19010040 DIODE=SWITCHING 30V SOMA 2NS DO=35% 20480 19010040
A3CRO 19010040 DIODE=SWITCHING 30V SOMA 2NS D0=3% 28480 s9omjgouo
A3CR10 19010040 DIODE=SWITCHING 30V S0MA 2NS DO=3S . 28480 190%«0040
AJCHIL 19010040 DIODE=SWITCHING 30V SOMA 2N8S DQe3% 28480 19010040
A3JCRI2 1901=0040 DIODE~SWITCHING 30V SOMA 2NS ' 0=35 20480 19010040
AJCR13 19010040 DIODE=SWITCHING 30V S0MA 2N8 DO=35 284080 1901=0040
ASCR14 19010040 DIODE=SWITCHING 30V SOMA 2N8 D0=135 20480 190120040
AJCRIS 1901=0040 DIODE=SWITCHING 30V SOMA 2N8 DO»35 28480 1901=0040
AJGRYS 19010040 DIODE-SWITCHING 30V 50MA 2N3 D0=35 28480 1901=0040
A3CR17 19010040 DIODE=SWITCHING 30V SOMA 2NS D0=35 28480 1901=0040
A3CR18 . 19010040 - DIODE«SWITCHING 30V 50MA 2N3 DQe3S 28480 19010040
AJIMPY 0360=1514 , 40 TERMINAL=STUD SGL=PIN PHESSeMTG 28480 0360=1%514
A3MpQ 0360~1514 TERMINALeSTUD 8GL=PIN PRESS=MTG 28480 0360=1%14
A3ZNPY 03601514 TERMINAL=STUD SGL«PIN PRE3IS=MTG 20480 0360=1514
A30} 1854+0072 2 TRANSISTOR NPN 2N30S4 S TO=b6 PD=2SW 02738 £N30%S4
0063420031 1 HEAY SINK, TO=b6 208480 08084-20031
A3G2 1853«0012 1 TRANSISTOR PNP 2N2904A 81 T0O=5 PDsoOOMM 01295 2N2904UA
A3Q3 18540071 . TRANSISTOR NPN SI PDw3I00MW FTe200MM2 -28480 18540071
A3QY 18540071 TRANSISTOR NPN S1 PDmn30OMW FTe200MHZ 28480 1854007}
A3GS 1854=0072 TRANSISTOR NPN 2N30S4 81 TO=66 PDm2Sw 02738 an3os4
A3Qe6 18540022 e TRANSISTOR NBN S T0=39 PDeTQOMWM 07263 317843
A3R1 0757=0278 RESISTOR 1,78k 1X ,12%% F TCe0e«100 24848 | Cl=l/B-T0=1781-F
AIR2 0757=0442 18 RESISTOR 10K 1% ,125W F TCu0¢=100 24846 Cidn)/8aT0n]002=F
A3RY. 07570438 1 RESISTOR 5,11K 1% ,125W F TCu04=100 24540 Cdwl/B=TOe5111=F
AJRA 0757=029¢ 2 RESISTOR 6,19K 1X ,125W F TCw0#=100 . 19701 MFUC1/8=T0=b]19)=f
A3JRS 2100=175%4 1 RESISTOR=TRMA 1K SX WW SIDE«ADJ 1=TURN GBo27 CT=106~4
A3RS 0698=3156 3 RESISTOR 14,7K 1% L12%W F TCwQe=100 2u84s Cldey /8T mii]2F
A3ﬂ71' . 0683.0275 2 RESISTOR 2,7 SX ,2%% FC TCu=400/+500 o121 CB2765
AJRS 06983633 1 RESISTOR 390 5% 2W MO TCe0»=200 11%02 RG4R
A3R9 0083=0475 1 RESISTOR 4,7 8% ,2%% FC TCe=400/9%00 01121 CH476%
A3R10 - 07570394 2 RESISTOR S1.1 1% .12%W F TCs0+=100 2484 Clwel/8=TOS1IR]1=F
A3SR1t 00983444 RESISTOR 316 1% 12508 F TCe0+«100 24846 Cdul/B8T0=3 6R=F
ASR12 ! 0757=0280 3 RESISTOR 1K 1% ,125M F TCu0+=100 2484e Cl=l/8=T0=1001=F
A3R13 0757=0442 RESISTOR 310K 1% ,125W F TCe0es100 24546 Cidel/8=70=1002eF
4 AIRLY 0757=0445 9 RESISTOR 100K 1X 125N F TCu0+=100 24846 Cidwl/8=T0=1003~F
~ A3JR1S8 0683=027% RESISTOR 2,7 S% ,2%W FC TCn=400/+300 01121 ch276¢%
AJR1S 0811-2816 1 RESISTOR 1.8 5% ,75W PW T(s0+e50 21637 R8=1/2
AIRYY? 06908-3628 L RESISTOR 220 5X 2W. MO TCE0+=200 11%02 RG42
AJR1LS 07570442 RESISTOR 10K 3% ,1@5W F TCu0ee100 24%4b Cin1/8=T0mi002=F
A3RY9 06983440 1 RESISTOR 196 1% ,12%W F TCs0+=100 24s4s Cde1/8+T0=190R=F ,
_A3JR20 0698=3444 RESISTOR 3106 ll‘.IISN F TCa0+=100 20846 Ciel/8T0n=316RF

See introduction to this section for ordering information

FOR BACKDATING, SEE TABLE 7-1.
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‘Replaceable Parts

‘Table 6-2. Replaceable Parts

Model 8654B

Reference HP Part . Mfr ' ’
C Qty | Description Mfr Part Number
Designation Number : Code

A3R21 0757=04b4 3 | RESISTOR 90,9K 1X ,12%% F TCs04=100 20846 | CUe1/8T029092eF
A3R22 07570463 1 RESISTOR 82,5K 1% 1254 F TCRO0+=100 20546 | CU=1/8T0-82%20F
A3R23 0698=3457 © 3 | RESISTOR 316K 1X ,125W F TC04=100 91637 | CMPeSSej, Tei
A3IR24 07570280 ' RESISTOR 1K 1% .12%W F TCe0+e100 26846 | CUe1/82T0<1001~F
A3R2S 0787=0441  RESISTOR B,2%5K 1X .125#4 F TC804=100 20546 | Cue3/8eT0=B251<F
ALREG 07570442 RESISTOR 10K 1X ,125W F TC80+=100 2US4s | Cde1/8eTQ=1002%F
A3R27 07570458 6 | RESISTOR S1.1K 1X .12%54 F TCS0+=100 20846 | Cum)/BeT0e5112eF
A3N23 0698=3161 2 | RESISTOR 38,34 1X .125W F TCa0+=100 265406 | CU=1/8-T0=3832eF
A3N29 06983158 3 | RESISTOR 23.7K 1X ,125W F TC#0+100 20846 | Cuel/807002372eF
AZR3O 0757=0442 RESISTOR 10K 1X ,125W F TCR0+=100 2uSub | Cun1/8-T0=1002~F
A3R3Y 07570394 RESISTOR S1.1 1% ,125W F TCw09=100 20806 | Cue1/8eT0=S1R1ep
A3R32 07570442 RESISTOR 10K 1% ,125W F TC204=100 2u8ub | CUe1/8=T0=1002eF
A3R33 06983154 1 RESISTOR 4,22K 1% ,125W F TC8u9=100 26806 | Cumi/BeTO~U221eF
A3R34 2100=2089 1 RESISTOR=TRMR SK 10X C SIDE=ADJ 1eTRN . 19701 | EvSOXs02 .
A3R3S5 0757=0447 RESISTOR 16,20 1X 1254 F TCe04=100 26846 | Cde1/8eT0}622F
A3RYS 0698~3458 3 | RESISTOR 348K 1X 1254 F TCE0e=100 91637 | CMFeSSa), Te) .
A3R3? 06983162 2 | RESISTOR 4.4k 1X .125W F TCm0e=100 20846 | Cu=1/8eT0ebbU2eF -
A3R38 07570279 2 | RESISTOR 3,16K 1X 1254 F TC804=100 26846 | Cuei/BeT0=3104eF
A3R3Q 0757=041p RESISTOR 511 1% ,125W F TCe04=100 ‘24S4p | CUe1/70-T0=B11Rep
A3RLO 07570465 RESISTOR 100K 1% ,125W F TCE0e=100 24846 | Cue1/8-Y0<1003eF
A3RYY 0757-04b1 1 RESISTOR 68,1K 1% ,125W F TC30+=100 . 24846 | Cdul/BaT0ebB12eF
A3RY2 069823459 2 | RESISTOR 383K 1% .125W F TCR0+=100 91637 | CNFeSSey, Tet
A3RY3 07570280 : RESISTOR 1K 1% .125W F TCR0+100 24806 | Cle)/8e70210010F
ABRUY 07570462 1 RESISTOR 75K 1% ,125W F TCm0+=100 20846 | CUel/8=T0=7%02F
A3RUS 2100-2517 1 RESISTOR-TRMR S0K 10% C SIDE=ADJ 1=TRN 30983 .| ETSOXS03

ASRUB 0698~3260 RESISTOR GbUK 1X ,125# F TCE04=100 91637 | CMFe8Sel, Tw=i
CA3RG? 0757=0465 / RESISTOR 100K 1X ,125W F TC0+=100 20846 | C4=1/8=70=1003F
A3R4D 0757=0442 RESISTOR 10K 1% 125w F TCR04=100 20346 | Cdwi/B8eT0-10020F
AIR49 0698=3484 1 RESISTOR 215K 1X ,12SW F TCs0+=100 2u846 | Cum1/8e70=2183ap ,
A3RS0 0757=0102 REQISTOR 10K 1X ,125W F TCw04=100 20846 | Cde1/8eT0210020F
A3RS | 07570180 1 RESISTOR 31,6 1% .12%W F TC0#=100 24846 | c4, Te0

AIRS2 21002516 o 2 | RESISTOR-TRMR 100K 10% c SIDE-ADJ 1=TAN 73138 | 6223101

AIRS3a 0698=4424 1 RESISTOR 1,4K }% ,325W F TCN0+=100 26846 ca-tza-ro-naox-r

*FACTORY SELECTED PARY

A3RSY 21002516 RESISTUR=TRMR 100K 10% C SIDE=ADJ 1=TRN 73138 | b2e231=1

A3RSS 06832265 1 RESISTOR 22M 5% ,2SW FC TCwe9.0/+41200 01121 | cB226%

A3RSH 0757=0485 " RESISTOR 100K 1X ,12%W F TCs0s 300 24808 | Cldn1/8eT01003eF
A3RS? 21002514 \ RESISTOR=TRMR 20K 10X C SIDE=ADJ 1=TAN 30983 | ETS0W203

A3RSS 06983450 1 RESISTOR 42,2K 1X 1256 F TCa0+=100 4546 | Cd=1/8eT0ab222ep
A3RS9 07570279 RESISTOR 3,16K 1X ,125W F TCRO+e100 24846 | Clel/B8=T0e3161eF
a3R60F 06983188 1 RESISTOR 4,64K 1% ,125W F TCE04100 20846 | Cdel/8eTOedouleP
A3R61 0757=0u47 RESISTOR 16,28 1% ,125W F TCa0¢=10C 20846 | CUe)/8aTO=10220F
A3R62 07570288 RESISTOR 9,09K 1% ,125W F TCw04=100 19701 | MPUC1/8=T0909)aF
A3R63 07570458 RESISTOR S1,1K 1% 125N F TCe0+=100 20546 | CU=1/8=70=5112eF
A331 31010973 1 SWITCH-SL DPDT=NS MINTR ,SA 125vAc/DC PC | 79727 | GP12e<001e
A3TPY1w13 0360~1514 TERMINAL=STUD SGL=PIN PRESS<MTG 20080 | 0360=1514
A3U1 18200223 1 IC LM 301A OP AMP 27014 | LM301AM

A3U2 182620013 1C 741 OP AMP 28080 | 10260013

A3 1826-0288 1 IC CA 1458 OP AMP 28080 | 18260288
A3U4 18260092 4 IC MC 1458 0P AMP 20080 | 18260092
ASUS 1826=0013 IC 743 0P AMP 28480 1826=001)

A3US 1826=0013 IC 741 CP AMP | 20080 | 1826-0013

A3VR1 19020680 1 DIODE=ZNR INB27 6.2V 5% DO=7 PDm,25W 03877 | 1ne27

AIVR? 19020041 1 DIODE=ZNR $,321V SX DO«7 PDm, 4w TCw=,009% | 15838 | Cp 3Se22
AZVRS 19020049 1 DIODE=ZNR 6,19V SX DO=7 PD=, 4y TCws,022% | 20480 | 1002e0049
Al 0960=0444 1 LINE MODULECINCLUDES A4J1, A4P1). 20080 | 09600444
ALY , ' CONNECTOR, N8R, P/0 A4
AUPY 50208157 1 CARD, VOLTAGE SELECT 20080 | %020=8157

, (SEE SECTION 11)

s 08654260106 1 | BOARD ASSEMBLY, FM DRIVER M 20080 | o0BeSu-60108
ASCH 0160=3447 1 CAPACITOR=FXD 470PF 410X 1000WVOC CER 284% | 01e0e3u47
ASC2 0160=3487 4 | CAPACITOR=FXD $00PF +10% 1000WYDC CER 28080 | o0r00e3067
ASC3 . 0160=2201 CAPACITOR=FXD S1PF +=5% 300WYDC MICA 28080 | 01602201
ASCU 0160=3467 CAPACITOR=FXD 100PF +=10% 1000WVDC CER 20480 | 01603467
ASCS 01603467 ~ CAPACITOR=FXD 100PF +=10% 1000WYDC CER 28480 | 01e0e3us?
ASCo’ 0160-2201 CAPACITOR=FXD S1PF +=5X 300WVDC MICA 28080 | 0160220}
ASCY - 0160=4084 .5 | CAPACITOR=FXD ,1UF +=20% SOWVDC CER 20480 | 01604084
ASCO 0160=3487 CAPACITOR=FXD J0OPF +=10% 1000WVDC CER 20480 | 0160e3us?
ASCO 01800374 1 | CAPACITOR=FXD 10UFe=10X 20VDC TA 56209 | 1%500106X902082
ASC10 0160=4084 CAPACITOR=FXD ,1UF +=20% SOWVDC CER 28080 | 0160=4004

See introduction to this section for ordering information
T FOR BACKDATING, SEE TABLE 7-1.
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Model 8654B Replaceable Parts
| Table 6-2. Replaceable Parts
Referenc HP Part .- Mfr C
eference Qty [ Description Mfr Part Number
Designation Number v Code
ASC11 018020058 4 CAPACITOR=FXD SOUF+75=10% 25V0C AL $6289 300%086025CC2
ASC12 0180=0058 CAPACITOR<FAD SOUF+7%=10% 25VDC AL 56289 3005066025CC2
ASC13 0160=4084 CAPACITOR=FXD ,1UF +=20% SOWVOC CER 28480 0160=4084
ASCl4 0160=2264 1 CAPACITOR=FXD 20PF ¢=5% S00WVOC CER 28480 0160=2264
ASC1S 0160=4084 : CAPACITOR=FXD .1UF #=20% SOWVDC CER 28480 0160=4084
ASC6 - 0180=0291 CAPACITORFXD 1UF4=10%. 35VDC TA 55289 1500105%9035A2
ASCY7 0180=0291 CAPACITOR=FXD 1UFe=10X 3SVOC TA 56289 150D105%903542
ASC18 0160=4084 CAPACITOR=FXD ,1UF #=20% S0WVDC CER 28480 0160=4084
ASC19 0180-00%8 CAPACITOR=FXD SOUF+75=10% 25V0C AL 56289 300506G028CC2
ASC20 0180-0058 CAPACITOR=FXD SOUF$+75=10% 25V0C AL $6289 3005066025CC2
ASC21 0140=0210 1 CAPACITOR=FXD 270PF +=8% 300WVDC MICA 72136 DMISF271J0300WVECR
ASC22 0180=0100 1 CAPACITORSFXD 4,7UF#=10% 35VDC TA 56289 150D475%X903582
ASC23 0160=220% 1 CAPACITOR=FXD 120PF +=5% 300WVDC MICA 28480 0160=2205
ASC24 0160=2257 CAPACITORSEXD 10PF +=5% S00WVDC CER 28480 0160=2257
ASC2S ‘ 016020157 1 CAPACITOR=FXD 4700PF #+=)0% 200WVDC POLYE 56289 292PUT292
ASC26 0180=0089 CAPACITOR=FXD 10UF+S0=10% 150VDC AL 56289 300106F1300D2
ASC27 0140=0198 1 CAPACITORSFXD 200PF ¢5X 300WVDC MICA 72136 DM15FR201J0300WVICR
ASC28 01602201 CAPACITORePXD S1PF +=5X% 300WVDC MICA 28480 0160=2201
ASC29 01602201 ‘CAPACITOR«FXD S1PF $«5% 300WVDC MICA 28480 0160w2201
ASCRY 1901=1011 2 DIODE=ARRAY SMV 20480 1901=4011
ASCR2 1901=1011 DIODE=ARRAY SMV 28480 19011011 \
ASCR3 1901=0033 5 DIODE=GEN PRP 180V 200MA D0=7 20480 19010033
ASCRY 1901~0033 . DIODE=GEN PRP 180V 200MA DO=7 26480 19010033
ASCRS 19010033 DIODE=GEN PRP 180V 200MA DO=7 208480 190120033
ASCRO . 19010033 DIODE=GEN PRP 180V 200MA DO=7 20480 1901=0033
ASCR7 | " 1901=01%9 2 DIODE<PWR KECT 400V 7S0MA DOwdl 04713 8R1358w4
ASCRS 190120159 DIODE=PWR RECT 400V TSOMA DO=41 04713 SR1358=4
- ASCR9 1901=0033 DIODE=GEN PRP 180V 200MA DO=? 20080 1901=00133
ASOY 1200=0508 3 SOCKET=IC 14«CONT DIP=SLDR=TERMS 06776 ICN=143=93W -
ASJ2 1200=0508 SOCKET=IC 14=CONT DIP=SLDR=TERM3 06776 ICN=143=33W
ASJ3 ‘ 12000508 QOCKET=IC 14=CONT DIP«SLDR-TERMS 06776 ICN=14383H
ASL] 9140=0137 3 COIL=MLD IMH 5% QW60 ,190X.44LG SRFE3MHI 99800 250020
ASL2 91400137 COIL=MLD 1MW 5% 0m60 ,190X,44LG SRFEIMAZ 99800 2%00=28
ASL3 91400137 COIL=MLD 1MH SX G860 ,190X,44LG SRFmIMHZ 99800 250028
ASMPLw o : ‘ -
_ ASMPS8 0360%0065 58 TERMINAL=STUD FKD=TUR SWGFRMeMTG 28480 0360=006%
ASQY 185420022 TRANSISTOR NPN 81 TO=39 POWT00MW 07263 | si7843
A8G2 1854=0023 1 TRANSISTOR NPN 81 TO=18 PO=3b0MW 28480 18540023
ASRY 07570442 RESISTOR 10K 1% ,125W F TCs0#=100 20846 Clel /8eT0=1002nF
ASR2w 07570439 8 RESISTOR 6,81K 1% ,125W F TC0+=100 24%46 Clni/BmTOnb8])nF
. ' wEACTORY SELECTED PARY , *
ASR3 07570442 RESISTOR 10K 1% ,125W F TCw0+=100 20%4b Cl=1/8eT0=1002nF
ASRUw 07570439 "RESISTOR 6,81K 1X ,125W F TCw0+«100 20846 Clel/BaTOmbBYY~F
#FACTORY SELECTED PART
ASRS 07570442 RESISTOR 10K 1X ,125W F TC®0+e100 20500 CUel/BmTOm)00ReF
ASRO® 07570439 RESISTOR 6,81K 1X ,125W F rc-oo-loo 24546 ClUel/BnT0=88110F
#FACTORY SELECTED PARY
ASR? 07570442 RESISTOR 10K 1% ,325W F TCR0+=100 204546 Cum1/8=T0=)00R=F
ASR8« 07570439 RESISTOR 6,81K 1% ,125W F TCe0+=100 204546 CUnl/BmTObB)1oF
*FACTORY SELECTED PARY
ASR9 07870442 RESISTOR 10K 1% ,125W F TCsQ#=100 204506 Cini/BaT0w)002F
ASR10w 0757=0439 RESISTOR 6,81K 1% 1254 F TCu0+~100 24548 Cle1/0=T0=0811=F
#FACTORY SELECTED PART
ASR1 ) 07%57=0442 RESISTOR 10K 1% ,125W F TCw0e=100 20546 CUnl/B8=T0m1002eF
ASR{2e 0757w0439 RESISTOR 6,81K 1% ,125W F TCRQ+=100 24%48 Cun)/8mTOmbBYLoF
| *FACTORY SELECYED PARY
ASR13 0757=0442 RESISTOR 10K 1% ,125W F TCe04=100 24546 Clnl/8eT0n]1002=F
ASRiuw 07570439 RESISTOR 6,81K 1% L125W F TCR0+=100 20846 Clmi/8aT0ebB))=F
, wFACTORY SELECTED PART
ASR1S 07570440 2 | RESISTOR 7.5k 1X ,125W F TC309=100 20546 CUnl/B8aT0=T50)eF
ASR16 2100=2216 1 RESISTOR-TRMR SK 10X C TOP=ADJ 1eTRN 73138 | 62-208-1
ASR17 0757=1094 "RESISTOR 1,47K 1% 125K F TCRO+=100 20546 Clmi/BmT0tdTLnp
ASR18 21002497 RESISTOR«TRMR 2K 10X C TOP=ADJ 1=TRN 73138 62=207=1
ASR19 0698=3152 1 RESISTOR 3,48K 1% .125W F TCu0+=100 24546 CHel/8aT034BaF
ASR20 0757=0200 2 RESISTOR 5,62K 1% L125W F TC®0+=100 24546 Clml/B=T0=5621=F
ASR 075T=0442 RESIS'OR 10K 1% ,125W F TC®04=100 2u84b | C4=1/8=T0=1002=F
ASR224 0757=0470 7 RESISTL 162K 1% .12%W F TCR0e=100 24548 ca-:/s-vo-xaes-q'
: #FAC JRY SELECTED PART
‘ASR23% 0757=0470 RESZSTOR 162K 13 ,12%W F TCs0+=100 2484 Clm)/BuTOw 1623-F
#FACTORY SELECTED PART
ASR2uUw 07570470 RESISTOR 162K 1%, ,12%W F TCs0e=100 20546 wlnl/8aT0m]62YeF
#FACTORY 3ELECTED PART
ASR2%w 07%7=0470 RESISTOR 162K 1% ,125W F TCe0+=100 20840 Cl=l/B=Y0m)p23nF
»FACTORY SELECTED PARY
ASR26 0698=3458 RESISTOR 348K 1% ,12%W F TCe0+=100 93637 | CMFe55s1, Te}
ASR27 07570465 RESISTOR 100K 1% ,125W F TCE0+=100. 20846 Clml/B8eT0=)003aF
ASR28# 07570470 RESISTOR 162K 1% .125W F TCE0e=100 20846 | Cu=1/8=T0=1623=F
, »FACTORY SELECTED PARY
See introduction to this section for orderinﬁ information
6-11
— s emaciblintiibitioiosi a i ath. emaailibliinlco R




Replacéable Parts

Table 6-2. Replaceable Parts

ASRO1w

wFACTORY SELECTED PART

HP Part dw TR M

Reference Qty escription fr M#fr Part Number
Designation Number , Code |
ASR29w 07%7=0470 RESISTOR 162K 1X ,12%¢ F TCmQ+=100 24546 Ciml/8eT0wibdIeF

wFACTORY SELECTED PARY '

ASR3IQ» 0757=0470 RESISTOR 162K 11X ,)125W F TCe0+=100 U546 ClUm1/8=10e)b23=F

wFACTORY SELECTED PART

ASR3Y. 0757=045%8 RESISTOR S1.1K 1% 1254 F TCm0e=100 24Sus Chel/80T0a5]]12=F
ASR3? 0757=039¢% 1 RESISTOR 82.5 1X ,125W F TCmD+=100 2u846 Ciw)/BeT0=B82R5=F
ASRIZw 07570419 1 RESISTOR 681 1X ,125W F TCe0+=100 24546 " CUwl/8eT0=b8 1Rl

. wFACTORY SELECTED PARY :

ASR34 07%7=0405 H RESISTOR 162 1X ,125W F TCwO#=100 2u84é Clde1/8=70e1b@R=F
ASRISw 0757«0274 3 RESISTOR 1,21K 1% ,12%w F TCu0+=100 245406 Ciwl/8mT0mi2)3eF
. wFACTORY SELECTED PART ‘

"ASR36 0757«046% RESISTOR 100K 1X 125W F TOmiv- oy, 24546 ClUel/8aT0=1003=F
ASR3? 0698=344) 1 RESISTOR 215 1% 125w F " . »ign FLLLT ) Cl=1/8=T0=215ReF
ASR3B 0757«0274 RESISTOR 1.21K 1X 185w F *° 3:4300 . 24546 Clinw]/BuT0=1213F

#FACTORY SELECTED PARY ., N :
ASR39 0698=3442 3 RESISTOR 237 1% .12%wW " “Cvi. -100 20246 CUel/BeT0=237R=F
ASRUOw 0757=0428 2 RESISTOR 1,62K iX .125N,¢ TCqOQ-lOO 24S4e Clei/B=Y(elb2leF
*FACTORY SELECTED,PAR}I )
ASR4Y’ 0757=0467 3 RESISTOR 121K 1% ,12% F TCa0e=100 24S4s Clhe)/8=T(m1213eF

AS42 2100=3161 1 RESISTOR«TRMR 20K iOX/C‘S!DE-ADJ 17=TRN 12997 3006P=1203
ASRuUY 046983442 RESISTOR 237 1% .1254 ¥ TCw0+=100 24S4e CUe1/8=T0w23]R=F
ASRUUR 0757=0278 2 RESISTOR 1,78K 31X ,V@%W F TCe0+=100 2“5“6,‘_MCUilIO-TO-IJOlvf

wFACTYORY SELECYED PART . iy
ASRUS 0698=3442 RESISTOR 237 1% ,125W F TC=0+«100 20548 1. Cuwl/8eT0=237R=F
ASR4b 0757=04%8 . RESISTOR S1,.1K 1% ,125W F TCw0e=100 24545 Clel/8«T0a512eF
ASR4T . 0698=3432 1 RESISTOR 26,1 1% ,12%W F TCw0+=100 03888 PMESSw]/8=T0«26R)=F
ASRUB 0757=0428 RESISTOR 1,6RK 1X ,125W F TCe0e¢=100 24546 Cinl/BaT(=ib2]wF
wFACTORY SELECTED PARY :
ASR49 0698=3458 RESISTOR 348K tX ,125W F TCu0+«]100 91637 CMFeSSe], Te)
ASRSQ 06983158 RESISTOR 23,.7K 1% ,125W F TCm0+=3100 2us4s Cim] /8=T0=2372xF
ASRS1 0757=0458 RESISYOR S1.1K 1% 1250 F TCs04=100 24840 CHni/BmT0nSi1Rep
ASRSe " 0s98.0082 1 RESISTOR 464 1X ,125W F TCe0ee100 2us4e Clel/8eT0ulbil=F
ASRS3 0757=0416 RESISTOR 511 1% ,125W F TC=04=100 24546 Cldel /80T0=511R=pF
ASRSY 0757=0485 1 RESISTOR 681K 1% ,12%W F TCm0+=100 24846 . NAY
ASRSS 0698=0088 3. RESISTOR 2,61K 1X ,125%% F TCw0+=100 24S4e Cldel/8mT0e201)wfF
ASRSe 0757-0299 1 RESISTOR B82%K 1X ,25W F TCw0+e25 24846 NE&O
ASRR7T. 06983157 1 RESISTOR 19.6K 1X ,125W . F TCu0e=100 2us4e Cldnl/8=T0=1962~F
ASRSa 07570200 RESISTOR S,62K 1X ,125W F TCery=100 24546 Cln)/8aT0uSb21eF
ASRS91’ 21003056 1 - RESISTOR=TRMR SK 10X C SIDE=ADJ 17=TAN 32997 J006P=1=502
ASR&0 0757=0442 RESISTOR 10K 1X ,125W F TCu0e+=i00 24546 Cliwl/8eT0=1002F
ASR&1 0757=03406 2 RESISTOR 10 1X ,125W F TCu0+«100 24546 C4m1/82T0w i 0R0=F
ASRS2 0698=8625 2 RESISTOR 1K 1% J1W F TCa(0e=5 07718 MAR=%
ASRb3 21003052 ) RESISTORTRMR 50 20X C SIDE=ADJ 17-TRN 32997 3006P=]1=500

~ ASRed4 0698=8625 RESISTOR 1K ,1% 1W F TCa0e=S 07714 MAR=S

" ASReS 06980083 7 RESISTOR 1,96K 1X ,125W F TCem0¢=100 24548 Clel /8uT0=19 =F
ASRbLW 0757=0447 3 RESISTOR 16.,2K 1% ,i25W F TCe0¢=100 24846 Clhe)l/8eT0w]benF

wFACTORY SELECTED RARY R
ASR67 0698«0083 RESISTOR 1,96K 1X ,125W F 2w09»100 24846 Cim) /8=TOm19b1up
- ASReAw NORMALLY OPEN
wFACTORY SELECYED PART '
ASRS9 06980083 RESISTOR 1,96K 1X ,125W F TCe0e=100 24546 Clei/B8=TO=1961=F
ASR70» 0757=0288 K9 RESISTOR 9,09K i1X ,12%W F TCeQew=100 19701 MPUCY/8=T0=909)eF
wFACTORY SELECTED PARTY ) ,

" ASR7Y 0698=0083 ‘ RESISTOR 1,96K 1X ,12%W F TCm0e~100 264846 Cl=1/BeTDe)9b]ap

ASR72w 0757=0464 1 RESISTOR 12.1K 1% L1258 F TCm0+=100 2454m Clde)/8aT0=12)2nF

#FACYORY SELECTED PART
ASR7?3 0698=0083 ‘ RESISTOR !,96K 1% ,125W F TCe0e=100 245u8 Cin1/8=10=196]=F
ASRT U 0757=0443 1 KRESISTOR 11K 1% ,125W F TCw0e=100 24sSue Cldei/deTO=1102=F
: #FACTORY SELECYED PARY
ASRTS 0698«0083 RESISTOR 1,96K 1% ,125W F TCm0+=100 24546 ClUe)/BeTO=196)eF
ASR76w 0757044} 4 RESISTOR B8,25%K 1% 125V F TCe0e=100 2484 Clhn1/8=T0=8251up
: *FACTORY SELECTED PART '
ASR?? 0698=3162 RESISTOR 4& 4K 1X ,12%W F TCu0e=100 24840 Clhel /80T 00ldbiideF
ASR78 0698=3449 2 RESISTOR 28,7K 1X 125W F TCw0+=100 2US4Ub Cidn1/78=T0~2872eF
ASRY?9 06983449 RESISTOR 28,7K 1% «125W F TCw0+=100 24546 Cldel/80T0ndBT2eF
ASRA0 0698=315p RESISTOR $4,7K 1X ,125W F TCe0e=100 24548 CUel/8=T(0n)aT2nP
ASRO} 0157-0000 RESISTOR 7.5K 1% ,123W F TCu0+=100 24546 Ciw]/8=T0=7501F
ASRA2 0757=0441 RESISTOR 8,25 1X .lasw F YCu0+=100 FILUY S Clel/8=T0=8251F
ASR8} ,0757-0306 RESISTOR 10 1% L1250 F TCe0+»100 245846 Clw)/B8=T0=10R0F
ASRBUw 0757=0323 4 RESISTOR 34,8K 1% ,12%W F TCm0+»100 PIL1'T Y C4, T~0
’ wFACTORY SELECTED PARY ,

ASRES 06980085 RESISTOR 2.,61K 1X ,125W F TCw0+=100 24846 Cle] /8=T0=26) =P
ASRAs 0698«0083 RESISTOR 1.,96K 1% ,12%W F TCmO+=100 24846 Cle)/8T0=1961~F
ASRA? 0698«3445 1 RESISTOR 348 1% .I2SN F YCu0eel 00 245846 Clhel/8eT(0=3UBReF
ASRBA 06983435 1 RESISTOR 38,3 1X .12%W F TC80e<100 24546 Cim) /8oT0=3BRI=P
ASRE9w 0787=0424 e RESISTOR 1.1K 1% ,125W F TCu0e=100 2484e CUini/B8T0=1101=F

) wFACTORY SELECTED PART
ASR9O 0698=3439 1 RESISTOR 178 1% ,12%W F TCa0++100 24540 Clel/8=T0=178Rep

0757=1094 2 RESISTOR 1,47K 1X ,12%%W F TCs0e=100 248he Clde]l/8eT0miiT P

6-12

See introduciion to this section for ordering information
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Model 8654B

Replaceable Parts
Table 6-2. Replaceable Parts
Reference HP Part . Mfr '
- A ' Qty Description Mfr Part Number

Designation Number Code ,
ASR92 07570458 RESISTOR S1.,1K 1% ,12%W F TCIOO-lbo '205ﬁb Cldw}/8eT(u5112eF
ASROS 0757«0290 RESISTOR 6,19K 1% 1254 F TCm0+=100 197012 MFUC1/8=T0=bi9]ef
ASR9Y 0757=0420 1 RESISTOR 750 1% ,125W F TCe0+=100 24546 Clel/BeT(=7S)nF
ASRAS 0757=04b67 RESISTOR 121K 1X ,125W F TCm0+»=100 24546 CU=1/8=T0m)2]13nF
ASROY 0698=73232 1 RESISTOR IM 1X ,12%W F TCs0+=3100 19701 MPSC1/8«T0n1004eF
ASR9? 0698=3457 RESISTOR 316K 1% ,125W F TCrO+«100 91637 CMPebSe)l, Twe} v
ASR98 0787=04L64 RESISTOR 90.9K 1X ,125W F TCe0+=100 24S46 Cléel/8=T0=9092=F
ASR99 0757«0487 RESISTOR 121K 1% .12%W F TC=0+=100 2usd4e CUnl/8uT0=1213=F
ASR100 0757«0123 RESISTOR 34,8K 1X ,125W F TCe0+«100 24546 C4, T=0

ASRICH 0698=3161 RESISTOR 38,3K 1% ,125W F TCmO0+=100 24546 _€0~1/8~70-3032~F
ASRLLC?2 07%7=046% RESISTOR 100K 1X ,125W F TCE0+=100 24546 ClUm}/8eT0e1003=F
ASR10) 06983153 1 RESISTOR 3.83K 1% ,12%W F TCe0+=100 24846 Cldey/8TNa3B31=PF
ASR104 2100=3103 1 RESISTOR=TRMR 10K 10X C SIDE=ADJ 17=TRN 32997 3006P»1«103
ASRIOS'* 0757=0421 1 RESISTOR 825 1% ,125W F TCu0+=100 24846 Clwl/8=T0=B25RF
ASR106 0757=0424 RESISTOR 1,1K 1X L125W F TCe0+=100 2u8%46 Cﬁ-l/OfTO-ItOl-F
ASR107 21001986 1 RESISTOR=TRMR 1K 10X C TOP=ADJ 1=7TRN. 73138 82=206=1

ASRy08 06980085 RESISTOR 2,611 1% ,125% F TCw0+=100 2U%4s Cldel/8T0=20611P
ASR109 0757=0274 RESISTOR i.21K 1% ,12%W F TCwQe=100 24sus Cidm}/BeT(m]2])3nF
ASR110 0757=0465 » RESISTOR 100K 11X .12%W F TCO0ew100 248408 CUu]/B8aT0=1003=F
ASRIt1 0757=0465 . RESISTOR 100K 1% ,12%W F TCm0+«i00 24846 Clo1/8=T0=1003=p
ASRIIZ‘t 0787=0441 RESISTOR 8.25K 1X 125V F TCs0+=100 2484 ClUel/8aT(=8251aF
ASR113 06983132 1 RESISTOR 261 1X ,12%W F,TCIGO-lOO 24846 ClUw)/BeT0=26]0=F
ASR1ILU - 0757=0439 RESISTOR 6,.81K 1X ,125W'F TCe0+=100 2uS4é ClUdn]l/8T0nbBL =F
ASR11S 0757=0288 RESISTOR 9,09K 1X .125W F TCw0e=100 19701 MPUCL1/8mT0=9091=F
ASR116 0698=3459 RESISTOR 383K 1X ,125W F TCw0e=100 ‘ 91637 CMF=55=1, Tei
ASR11? 0757=0464 RESISTOR 90,9K 1% ,125W F TCw0+=100 24546 Clel/82T0=9092=P
ASR118 0698=3156 RESISTOR 14,7 1% 1250 F TCeOe+=100 24846 Clhdwl/8eT0=14]2=F
ABRE19 0698«3458 RESISTOR 23,7K 1X 1254 F TCw0+=100 2Us4é CUet/8T0=2372eF
ASR120 0757«0442 RESISTOR 10K 1% ,125W F TCw0+«100 . 24846 Cldn]/8T0=1002=F
ASR121 06981457 RESISTOR JIOK'IX «125W F TCE0e=100 91637. CMF=S%5w], Te}
ASR122 2100=2655 1 QESISTOR=TAMR 100K 10X C TOPeADJ 1=TRN 73138 b2m213e)

ASRTq 08319=0026 r THERMWISTOR NEG ic 10K DISC 73168 ~JAdLL2

ASRT2 0839«0026 THERMISTOR NEG TC 10K DISC 73168 JAdLLR

ASTPl;l2 0360«1514 TERMINAL-BTUD'SGL-PIﬁ PRESS=MTGC 28480 0360-1514

ASU1 1826=«0092 IC MC 1458 0P AMP ~ 8480 1826»0092

ASU2 1826«0081 e IC LM 318 0P AMP 27014 LM318H '

ASU3 1826=00081 “IC LM 318 0P AMP . 27014 LM318H

ASU4 1826=0059 3 IC LM 201A OP AMP. 27014 LM201AN

ASUS 1826=0013 ‘ IC 741 OP AMP 28480 182620013

ASUS 182620035 2 IC LM’ 308A 0P AMP 27014 LM308AK

ASU7 18260035 1C LM;,SOBl OP AMP 27014 LM30BAM

ASUS 1826=0092 IC MC 1458 OP AMP 28480 l§26-0092

ASU9 1826=0059 IC LM 201A OP AMP 27084 LMRO1AN

ASUL0 1826~0092 1€ MC 3950 0P AMP 20480 1826~0092

ASU1L} 1826=00%9 '!C LM ‘201A OP AMP 27014 LM201AH

ASVYR1 1902=3345 1 DIODE=ZNR S1,3V 5% DO=7 PDs, 4w TCms,081X 04713 SZ 10939=318H

See introduction to this section for ordering information
1' FOR BACKDATING, SEE TABLE 7-1.
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Tahle 6-2. Replaceable Parts
1
HP Part .. Mfr
Reference Qty Description | Mfr Part Number
Designation Number . ‘ Code
Ab : 08654=60037 1 REVERSE POWER ASSEMBLY (OPTION 003 ONNY) 20080 006%4=60037
aoFLL 913%=0002 2 ] FILTER«LP SOLDER=TERMS 20480 91350002
ASFL2 .  9135-0002 FILTER=LP SOLDER=TERMS : 20480 91380002
AbJ1 o 12500829 1 | CONNECTOR=RPF 8MC M 9GL*HULE=PR SO=0OHM 20291 $0=045=4610
A6J2 1250=0830 1 CONNECTOReRF SMC M 8GL HOLE FR 2K497 701873
AGMPY : - 0A640=20191 1 HOUSING, REVERSF POWER 20080 | 08640-20191
aoat F " 08640=60049 1 POARD ASSEMBLY,REVERSE POWER PROTECTION 28400 08040=600u9
AGAICE 0160=0576 3 CAPACITOREXD ,JUF +<20X SOWVDC CER 0160=0%76
ASALC2 0160=0578 CAPACITOR=FXD ,iUF +«20X S0WVDC CER 01600876
A6AIC3 0160=3879 2 CAPACITOR«FXD ,01UF +=20% 100WVDC CER 016023879
ABALCY 0180=0197 1 CAPACITORFXD 2,2UF+=10% 20VDC TA 150022%%9020A2
AGALCS 0160-3877 t CAPACITOR=FXD 100PF +=20% 200WVDC CER 0160=3877
AGALCH oxoo-osvd CAPACITOR=PXD ,1UF #+=20% SOWVDC CER 0160=0576
AGALCY 0160=3875 1 CAPACITORPXD 22PF +%% 200WVDC CER : ~:0;oo-3075
AbALICA 0160=3873 1 CAPACITOR=FXD 4,7PF +=,8PF 200WVDC CER *,%Qo-;ovs
AGALICY 01210448 1 CAFACITOR=V TRMR=CER 2.5/SPF 63V PCeMTG wTRIKO=04 2.° /5 PPeNO33
ABA1ICH0 0160=0699 1 | -CAPACITOR=FXD 1PF s=,1PF 100WVDC CER “;'QI-AIIE-Conn 098
AGAICY 01603879 CAPACITORFXD ,01UF +=20X 100WYDC CEf ‘Voloo-savo
AGAICRY 19010050 2 ono:-awxrcnxuc 80V 200MA 2NS 00-7 190120050
AGALICR2 19010818 2 DIODE=SCHOTTKY , 1901(518
ASALCR}Y 19010030 ' DIODE=~SWITCHING 80V 200MA 2N8S 1901=0050
AGALCRY 19010518 DIODE«SCHOTTNY 1901=0518
LLLHLY 04901073 - 1 | RELAY=REED 1A 230MA 120VAC 4 28480 oaooffov;
I
AbALLY 1460-1395 2 WIREFORM CU ALY 20400 14601395
AbALL2 14601395 WIREFORM CU ALY 28480 146021395
ABAIMPY 0363=010% 2 CONTACT 28480 0363%0105
ABAIMP2 ¢ 0363«0105 CONTACT 28480 0363=010%
AGALDY 18540210 3 | TRANSISTOR NPN 3 i""&ﬁ: i 04713 | an2222
AbALD2 . 18%4e0210 TRANSISTOR NPN 2N3; ) {8 w4713 eN2222
ASALG) 188420210 TRANAISTOR NPN, 2N2 04713 IN2222
AGALRY 06987241 t RESISYOR 1, ! gut w v@fcﬁoo-too 24346 Ce3, T=0
AbALIR2 2100=1986 1 RESISTOR=TAMA 1K § mTU“*‘bJ 1=7AN 73438 6222061
AGAIRS 06831055 1 RESISYTOR 1&&!: .asw*Vh\ac--ooo/oooo 01121 €B810%%
AGALRY 06987277 ] RESISTOR St 'ﬁﬁ o!:‘l TCu0+e100 24546 Cle1/8.T0-%11306
AGAIRS 0698=7212 A 6 ’ i 3 c-o'-too 24%4s C3x1/A8=T0=100R=3
AbALRG 0683=0275 1 Wi TCuet00/9800 01121 | cm2ares
ABALRY 0698-7277 \: «O08W F TCw0e-100 20%46 C3e1/8=T0=8112e6
AGALRA 06987236 | ton 1K FEUL0%W F TCE0ee100 FITTTS C3e}/8aT0=1001=0G
AGALRY 06987229 ) ¢mp q& S11 1%M;05u F TCe04=100 24%4e C301/8=T0811ReG
ABALR1O 068847229 wnzsx :9 sxa 1% L0%N F TCB0+=100 2Uu%4s C3e1/8e70-511R=G
AOALRYY 07570346 nlsxsron X L1285W F TCmgse100 20306 Cle1/8+T0=10R0=F
ABALUL 1826=0026 LM 311 COMPARATOR 27014 | LMINAM
asAtyvr1F 1902=0554 JODE=2ZNR 10V 5% DO~15 PD=1W TC=-,06% 28480 | 1902-055b
ASALVRR 1902=0244 RQDE=ZNR 30,1V S5X DOe1S PDwiw TCme,078X 20480 19020244
AbALVRY 19020554 *=2NR 10V 5% DO-15 PD=1W TC=~,06% 28h80 1902-0554
le')"'“
' ,)
See introduction to this section for ordering inl’ormation
T FOR BACKDATING, SEE TABLE 7- t




Replaceablé Parts

Model 8654B
[ 4
Table 6-2. Replaceable Parts
HP Part . ' s e Mfr ‘ .
Reference | Qty Description Mfr Part Number
Designation Number Code
CHASSIS PARTS
c1 016020180 1 | CAPACITOR=FXD ,033UF +=5% 200WVDC POLYE 56289 | 292P33352
Dst 2140=0244 1 LAMP=GLOW AtH 65/105VDC I1MA Te2eBULB 28480 R140=0245 '
1 21310=0004 | PUSE ,25A 250V Fh&f—ﬂLO 1.25X,25 UL TEC 7591% 312.250
| (For 100/120v OPERATION) (SEE SECTION 111
F1' 2110=0479 1 | FUSE .175A 250V FAST=BLO 1,25X,25 UL 15915 | 312,175
(FOR 2207240V OPERATION) (8EE SECTION 111
J1 1251=0198 1 | CONNECTOR=PC EDGE 6=CONT/ROW 2-RONS 71785 | 251-06=30~261
J2 CONNECTORCAUX OUTPUTINSR, P20 W)
J3 CONNECTOR(RF QUTPUT) N8R, P/0 WS
Ju 12500083 1 | CONNECTOR=RF BNC FEM SGL=HOLE=FR 50-0WM | 24931 | 28JR=130-1
(PHASE LOCK INPUT)
Js CONNECTOR, NSR, P/0 W2
Jé 1250-0118 2 | CONNECTORRF BNC FEM SGL<HOLE=FR S0e0WM .| 24931 | 28JR328-1 )
’ (AM IN/Z0UT)
J? ‘12500318 CONNECTOR=RF BNC FEM 3GL=HOLE=FR 50=0HM 24931 28JR128~1
(FM IN/OUT)
" 1120-1551 1 | METERs0=1 MA, 2¢1/4" METER CASE SIZE 28480 | 1120-15%3
MP FOR MECHANICAL PARTS , SEE PAGE 6-16 3
P 08654220105 1 | BOARD, TERMINAL 20080 | 0865420103
' A .
RY ‘ 2100=2661 1 | RESISTOR=VAR CONTROL CC 1K 20% LIN 01121 | W
R2 0757=0424 2 | RESISTOR 1.1K 1% ,125W F TC80+=100 20846 | C4=1/8T0e1101eF
R3 2100=3426 | RESISTOR=VAR CONTROL CC 1K 20X LIN 01121 TOALGO248102M
R 0757=0424 RESISTOR 1,1K 1X ,125W F TC804=100 24846 | C4e1/8-T0<2101eF
RS 2100-2492 2 | RESISTOR=VAR CONTROL CC SK 20% LIN co1121 | W
Rew 07570280 1 | RESISTOR 1K 1% ,125W F TCe0+=100 20546 | CUe1/8=T0=1001wF
#FACTORY SELECTED PART Lo )
R7 06983441 1 | RESISYOR 215 1% ,125W F TCe0+=100 2usue | caer/patoe2iSHer
RS 0698=3160 1 RESISTOR 31,6K 1X 125 F TCw0e=100 24546 Cinl/8=T0ulibdnF
R9 21002092 RESISTOR=VAR CONTROL CC SK 20X LIN ontar | W
R10 07570398 2 | MESISTOR 75 1X ,125W * TCWO04=100 20848 | Cdal/BuTOw7SROSF
R11 07570398 RESISTOR 75 1% ,125W F 7CE0+2100 24806 | C4=1/82T0=75RO0F
81 3101-1903 1 SWITCH=BL' DPDT=NS MINTR .54 125VAC/DC 28480 3101=1903
(400 HI/1KHZ) u /
82 3100=3304 2 | swivcH, LEVER 28480 | 31003304
' (AM) :
83 3100-3304 SWITCH, LEVER 28480 | 31003304
(FM)
84 31300398 t | WAFER¢SECTION 1,718" DIA 70854 | tyPE LK
88 31003298 1 | SWITCH, ROTARY 20480 | 3100e3298
(METER)
6 31011394 1 | SWITCHePB DPDT-DB ALTNG 10,54 250VAC ouzal | 53e67280-120/A1H
(LINECINCLUDES D31, MP1 AND MP2)
1 71003324 1 | SWITCHeRTRY 0P4T.NS .812 IN CTR 8PCG 20480 | 3100-3v24
(FM RANGE) ‘
T 91003568 1 | TRANSFORMER, POWER 20480 | 9100e3568
Wi ‘ 81201378 1 | CABLE ASSY 18AWG 3=CNDCT GNeJKT ,25=0D0 | 28480 | 8120=1378
| AC POWER (REFER TO SECTIOM 1Y) \ ‘ -
w2 812020668 i | CcABLE=COAX ,086-0D 28480 | 81200008 .
\ : (BUPFER AMPL OUT) INCLUDES JS, , R '
w3 0120-2175 ! | CABLE ASSEMBLY, AUX OUTOUT 20ue) | 8120-2178 N
C(INCLUDES J2) !
WY 812000667 1 | CABLE=COAX ,086=0D . R 28480 | 812000067
(RF AMPL, OUT) R
WS 812020670 1 | CABLE=COAX ,086=00 28480 | 812.e0e70
RF QUTPUT, INCLUDES J3(3TANDARD ONLY) - ‘ : :
WS 81202110 1| CABLE ASSY-COAX S0-0MW S,418eLG . ' | 28uso | ®x2ee2110
| RF oUTRUT, INCLUDES J3(OPT 003.0MLY) | P
v ! )
We 81201593 1 | CAMLE<8HMLD 22aWG S=CNDCT JGK=JXT 20400 | 20480 | e120-1%93
(LINE SWITCH) )’
Wr 8120-0789 3 | casLe-coax S0 OMM L1100 20AHG 28480 | 81200700
(4SSV) : |
809029394 6 | SLEEVE=TERMN SLOR<HT SHRK ,175/,2e10 06090 | Cet42e51
81500447 . 1| WIRE 24AWG BX 300V PVC 7432 80C 20480 | “8150=0u47
We 812020789, CABLE=COAK 50 OHM 110D 28AWG 28480 | 81200789
(FM DRIVE) =
80900394 SLEEVE~TERMN SLOR=HT SHRK ,178/,2+10 06090 | Ce142-51
" 8120=0789 CABLE=COAX 50 OWM ,1120D 20AWG 28080 | 6.20-0789
(FM MOD INPUT) L
80900394 | SLEEVE-TERMN SLOReHY anna “175/,2e10 00090 | Cet42e51
Wi o 81202109 1 | CABLE ASSY=ZOAX 20480 | 8120-2109
‘ - ATTENUATOR OUTPUT (OPT 003 ONLY) ‘
XA1, XA2 - . NOT ASSIGNED: ..
A3 129120159 t | CONNECTORSPC KDGE 15~CONT/ROW 2<ROWS 71785 | 231013=30<261
XAS | ~OT assiGNED: i 2 j
XAS 125122346 ! conwccvon-ac.eunz‘na-conrrnow 1=ROW’ 20742 | 91-6918=1112-00 ||

See tntroduction to this section for ordering information
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Model 8654B Replaceable Parts
Table 6-2. Replaceable Parts
ce HP Part ' . i Mfr
Reference ' Qty Description Mfr Part Number
Designation Number Code .
MECHANI(.AL PARTS

MRy 5000-8876 e COVER SIDE o6 X 11 SM 20480 5000-8876

MPR2 1440=0077 2 HANDLE~CMPNT 12136 346

MP3 14400077 HANDLE=CMPNT 12136 Jdo

" MPY 14400076 ) HANDLE=SPCL 7.75=L 12136 177%=384 COLOR Y3106
nps 08654=00037 | COVER, TOP 28480 0865400037
MPS 08684=20081 1} INSULATOR, FM DRIVER I 28480 08634220081
MP7 0868400047 | PANEL, REAR 31 28480 08684=00047
MP8 5000=8876 COVER SIDE 6 X 11 SM 28480 $000=8876
MP9 50600703 2 FRAME ASSEMBLY, 6 X 11 8™ 28480 5060-0703
MP1O 5060=0703 FRAME ASSEMBLY, 6 X 11 SM 208480 5060~0703
MRy 08654=00024 1 COVER, BOTTOM 208480 00054=00024
MP12 S040=7201 4 FOOT 28480 S040=7201
MP13 5040~7201 FOOT 28480 5040-7201
MP1U 1460=134S e TILT STAND 28480 1460-1345
MPLS 1460=1345 TILT 8TAND 28480 1460=1345
MPLb 5040=7201 FOOT 20460 $040=7201
mMP17? 5040=7201 ) FOOT 20480 S040=7201
MPLS 08654«00028 | SUB=PANEL, FRON? 28480 08634~00028
MPLO 0865400027 1 PANEL, FRONT 28480 086954=00027
MP20 7200=1263 1 "EXTRUSIONSTRIM 28480 | 7200=1263
MP2) 08654=20050 1 WINDOW 208480 086354=30050
MP22 0865420049 i TRIM, TOP - ' 208480 0005420049
me23 7120=1254 1 NAMEPLATE 28480 7120=123%4
MP2Y 03702628 1 KNOB, BAR (METER) 20480 0370=2620
MP2% 0370=2383 | KNOB (FINE FREQUENCY) 28480 0370-2383
MP26 0370=0%585 1 KNOB (OUTPUT LEVEL) 208480 0370-0%8%
me27 7120=4787 1 LABEL REVERSE POWER (OPT 003 ONLY) 20480 71204787
Mp28 - 0590=0505 ) NUT, KNURLED /824 UNEF=28 THREAD 73743 70801
mP29 0370=2623 1 KNOB, BASE (VERNIER) 284080 0370«26a23
MP30 03702776 | KNOB (AM LEVEL) 28480 03702776
MP3y 0370~2245 1 KNOB (FREQUENCY TUNE) 28480 0370=2245
MP32 0370=0929 2 KNOB, LEVER (AM) 20480 03700929
MP33 08640=400%2 1} LEVER, SLIDE SWITCH (4OOMZ/1KMZ) 28480 08640=400%2
MP34Y 0370=0929 KNOB, EVER (FM) 208480 03700939
mpls 0370e2986 1} KNOB (FM RANGE) 28480 0370%2936
mMP36 0370=2777 1 KNOB (FM LEVEL) 20400 0370«2717
MpP3Y 0390«0923 1 NUT=KNRLD=R 1/2232=THD ,125=THK ,633=A/P 208480 . 09900923

(SEE SECTION III)
MP3s 3101-0559 i CAP=PB TRL WHITEy I1G=2AG 90 DEG Y0 208480 3101=0339
: (SEE SECTION IID) ;

MP39 0370=2778 1 KNOB (FR!QUENCV RANGE) 20480 0370«2778
MP4O 1250-0%522 1 CAP=COAX TO'7IT FeN NON-OR?G 1.78 IN 2U934 2%PC100-1
MP4Y 7120=-23%9 | SERIAL PLATE ,62%=IN=nD 1,5=IN=LG AL ' 20480 7120=235%9
MP42 0865400033 1} BRACKETY, ATTENUAYOR SUPPORTY 28400 00434200033
MPU3 08654=00031 1 BRACKET, METER SWITCH 28480 0865400031
MPU Y 0865400049 1 BRACKMET, RF CONNECTOR SUPPORY 20480 0868u=0004"
MP4US 0868400048 1} BRACKET, FM DRIVE BOARD MOUNYING 20480 08634.00048
MP4b 08654=20080 2 STANDOFF,TOP COVER 28480 0863420080 '
NPU7? T7120=4294 1 LABEL, WARNING = 20480 7120=4394
MPUY 086%54=00052 1 BRACKET, METER. SUPPDRT 28480 "006%34-000%2
MP4S 1500=0431 1 COUPLER=FLEX 1,05=L.G BRS 28480 15000431
MP50 08654=20052 ) SHAFT, METER KNOB 20u80 08634=200%2
MPSY 08654~20069 1 DAMP BAR TOP 28B480 0845U=20069
MPS2 50010135 | WRENCH COMBINATION 20480 5001-013%
MPS3 7120=4628 i LABEL INFORMATION "CAUTJION® 28480 7120=4628
MPS4Y 08654=20080 SYANDOFF, TOP COVER 0480 084%U~20080
L1 085%4=~00032 ] HINGE, FM DRIVER BOARD 20480 084%4~00032
MP5 0865400008 1 BRACHET, CONNECTOR 20480 0868400000
MP57 0865420071 ] DAMP BAR BOTTOM 28400 00634=20071
141 5040=0218 | COUPLER 28480 5040=0210
MPs9 8160=024% il GASKET (OPY 003 ONLY) 28480 0160=024%

. MPOO 1401=0101 1 COVER, POWER MODULE 28480 1801=0101
MPoY 08654~00022 1 PLATE, LOCKOUT asudo 086%4=00022
w62 T 08654=20088 1 | BRACKEY 20480 .| 08654-20008
MP63 08654=0004% 1 BRACKET, ATTENUATOR 20400 0845400043
MPB“.t 30%0-0010 4 WASMER=FL MTLC NO,=b ,147=INeID Te210 1)

MPes 140600036 1 SPRING=CPRSN ,197=00 .281=LC MUW 204080 1460-0038
. - (FOR FM LEVEL POT SHAFT)

See introduction to this section for ordering information
~F FOR BACKDATING, SEE TABLE 7-1.
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Replaceable Parts

Model 8654B
W ,
Table 6-3. Code List of Manufacturers
Mfr A
Manufacturer Name Address Zip Code

Code H

GBo2? NEQOHM ENGLAND (
00000 U,%.A. COMMON ANY SUPPLIER OF THE U.S.

00182 AR TECM PACKAGING CORP LOWELL MA 018%4
00868 STETYINER=TRUSH INC 0. CAZENOVIA NY 13035
01121 ALLEN=RRADLEY CO . MILWAUKEE Wl 53212
01298 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS Tx 75231
02114 FERROXCUBE CORP SAUGERTIES NY 12477
02735 RCA CORP SOLID STATE DIV "SOMMERVILLE NJ 08876
03877 TRANSITRON ELECTRONIC CORP WAKEFIELD MA 01880
03868 KDI PYROFILM CORP / WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX A2 85008
06776 RUOBINSON NUGENT INC NEW ALBANY IN 47150
07263 FATRCHILD SEMICONDUCTYOR DIV MOUNTAIN VIEW CA 94040
07700 | YECHNICAL WIRE PRODUCTS INC CRANFORD NJ 07086
07716 TRW INC BURLINGTON DIV BURLINGTON XA 52601}
11502 TRW INC BOONE DIV BOONE NC 28607
12881 METEX CORP EDISON NJ 08817
154818 TELEDYNE SEMICONDUCTYOR MOUNTAIN VIEW CA 94040
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
2Ku9? CABLEWAVE SYSTEMS INC NORTH HAVEN CY 06473
24226 GOWANDA ELECTRONICS CORP GOWANDA NY 14070
24S4s | CORNING GLASS WORKS (BRADFORD) . BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95081
28480 HEWLEYY—PAQKARD CO CORPORATE HQO PALO ALTD CA 94304
30983 MEPCO/ZELECTRA CORP . SAN DIEGO Ca 92121}
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CaA 92507
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
59730 THOMAS & BETTS CO THE ELIZAGETH NJ 07207
71616 COMMERCIAL PLASTICS CO MUNDELEIN XL 60060
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 06226
72962 ELASTIC STOP NUT DIV OF AMERACE UNION NJ 07083
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA . 16812
73138 BECKMAN INSTRUMENTS INC MELIPOT DIV FULLERTON CA 92634
731068 FENWAL INC SHLAND MA 01721
73734 FEDERAL SCREW PRODUCTS CO MICAGO 1IL 60618
74163 PHELPS DODGE CORP NEW YORK NY 10022
762!0 MARWEDEL C W SAN FRANCISCO CaA 94103
76385 MINOR RUBRER CO INC BLOOMFIELD NJ 07003
76854 OAK IND INC 8W DIV CRYSTAL LAKE I{ 60014
78189 ILLINOIS TOOL WORKS INC SHAKEPROOF ELGIN IL 60126
79136 WALDES=KOMINOOR INC LONG ISLAND CITY NY 11101
79727 CeW INDUSTRIES WARMINSTER PA 18974
91637 DALE ELECTRONICS INC COLUMBUS NE 68601
94033 LA POINTE INDUSTRIES INC ROCKVILLE C7 060606
95275 VITRAMON INC BRIDGEPORY CT 00601
97464 INDUSTRIAL RETAINING RING €O IRVINGYON NJ 0711}
9829 SEALECTRO CORP MAMARONECK NY 10944
99R00 AMER PRCN IND INC DELEVAN DIV AUROCRA NY 14092
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' Model 8654B

‘Manual Changes

SECTION VI
. | MANUAL CHANGES

7-1. INTRODUCTICN

7-2. This section contains manual change instruc-

tions for backdating this manual for HP Model .

8654R Signal Generators that have serial /numbel
prefixes that are different than the first prefix list-
ed on the title page. This seciion also contains in-
strument modification suggestions and procedures

thav are recommended to improve the performance .

and reliability of your generator.

7-3. MANUAL CHANGES
7-4. To adapt this manual to your mstrumen‘r

- refer to Table 7-1 and make all of the manual

changes listed opposite your instrument’s serial
number or prefix. The manual changes are listed in
serial number sequence and should be made in the
sequence listed. For example, Change A should be
made after Change B; Change B should be made af-
ter Change C;etc.

~ 7-5. If your instrument’s serial number or prefix is

not listed on the title page of this manual or in
Table 7-1, it may be documented in a MANUAL
CHANGES supplement. Tor additional important
information about serial number coverage, refer to
INSTRUMENTS COVERED BY MANUAL in

- Section'l.

Table 7 l Manual Changes By Serial Number

changed

- RF output level within specifications. Perform
‘Harmonic Distortion Test (paragraph 4-14). If
harmonics exceed the specified level, increase
‘the value of A1A1R25. Check Auxiliary RF
Output to ensure that the RF level exceeds
specified level after A1A1R25 has been

Sevial Prefix or Number Make Manual Changes Serial Prefix or Number ' Make Manual Changes
15124, 1521A I,H,G,F,E;D,C,B,A 1612A I,H,G,F
1529A IH,G,F,E,D,C,B 1633A LH,G
15314 " LH,G,F.E,D,C 16384006960 00935 | - IH

1638A00936 to 01095,
15824 'LH,G,F,E,D 1647A i
1550A I,H,G,F,E
7-6. MANUAL CHANGE INSTRUCTIONS
CHANGE A |
Page 5-3, Table 5-1: / ‘
Add the following: ;
‘ /
. /
Reference i . Normal Value Service
: 4 f
Designator Basis 0 Selectmn Range Sheet
 'A1AIR25 | Selected for harmonic distortion and Auxiliary

751210 | 3
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Manual Changés | | . | | | - Model 8654B

CHANGE A (Cont'd) | | |

Page 3-3, Table 5-1: (cont’d) ’ : , | .
Change A1A1R28 to A1A1R29. |
Change A1A1R31 to A1A1R39.

Page 6-5, Table 6- 2
Change A1IMP81 to 08654- 20060

Pages 6-6 and 6-7, Table 6-2:
Replace entire parts list for A1A1 RF Ampllfler/ALC Board Aswmbly with the attached repldceable parts
table (pages 7-3 and 7-4). ‘

Service Sheet 3 (component locations):
Replace Figure 8-8 with the following figure:

A1A1 ASSEMBLY

Figure 7-1. A1A1 RF Amplifier/ALC Assembly Component Locations Rackdating (Change A)

Service Sheet 3 (schematic):
Replace entire schematic with Figure 7-2 (page 7-5).

CHANGE B

Page 6-10, Table 6-2:
Change ABR60 to 0757-0438 RESISTOR 5.11KQ 1% 0.125W F TC=0:100.

Service Sheet 4 (schematic):
Change A3R60 to 5.11k(2.

7-2




Manual Changes

Model 8654B
Table 7-2. A1A1 Replaceable Parts Backdating (Change A)
Reference HP Part Q S Mfr
s t Description . . Mfr Part Number
Designation Number y P Code
ALAL 0865460102 1} BOARD ASSEMBLY, RF AMPLIFIER/ALC 28480 0845460102
ALAY 08654=060022 RESTORED 0865460002 OR 08654=60102, 28480 006542060022
‘ REGUIRES EXCHANGE
ALAICYH 01603879 13 CAPACITOR«FXD ,01UF +=20% 100WVDC CER ‘20480 01603879
ALALC2 : 0160-3879 CAPACITORFXD ,01UF +=20X 100WVDC’ CER 28480 01603879
AL1ALIC3 0160=3879 CAPACITOR=FXD ,01UF ¢=20X 100WVDC CER ‘28480 0160~3879
ALAICUn 01603565 ) CAPACITOR«FXD 6,8PF +=,3F7 100WVDC CER 20480 0160+3565
#FACTORY SELECTED PARY
ALALCS 0360=3879 CAPACITOReFXD ,01UF »=20% 100WVDC CER A8480 01603879
ALALCS 0160-3879 CAPACITOR=FXD ,03UF +=20X 100WVDC CER 20480 01603879
ALALCY 0160=3879. CAPACITOR=FXD ,01UF +=20% 100WVDC CER 20480 03603879
AITALCS 0160+36878 h ] CAPACITOR=FXD 1000PF +=20% 3100WVDC CER d8480 | 0160«3870
AL1ALICY 0160=3879 CAPACITOR=FXD ,01UF +=20X 100WVDC. CER 28480 0180=3879
ALALC10 0160=2257 ) CAPACITOR=FXD 1./F +5% S00WVOC CER 208480 0160+2297
A1AICHS 0160«34879 CAPACITOR=FXD ,01UF +=20% 100WVDC CER 20480 0%60=30879
ALALCEIR 0160=3879 CAPACITOR=FXD ,01UF +=20X 100WVDC CER 28480 0160+3879
ALAICYY 0360«3879 ’ CAPACITORSPXD ,01UF #»»20% 100WVDC. CER ‘28480 014603879
A1ALCYE 01602204 1 CAPACITOR=FXD 100PF +«5% 300WVYDC MICA ‘20480 01602204
ALALICHS 0160~3877 i CAPACITOR=FXD 100PF +«20% 200WVDC CER 28480 0160=3877
ALALCLG 01603879 CAPACITORPXD ,01UF +#20X 100WVDC CER 20480 01603879
ALALICATY 01603873 ] CAPACITOR=FXD 4,7PF ¢=,5PF 200WYDC CER 28480 0160+3873 -
ALALICES 0160-3879 CAPACITOR=FXD ,01UF +-20% 100WVDC CER . 28480 0160-3879
A1AC19 01603579 CAPACITOR=FXD ,01UF +=20% 100WVDC CER 28480 0160-3879
ALALC20 0160-3878 CAPACITOR=FXD 1C00PF +=20X% 200WVDC CER 208480 0160=3878
AtAsC21 01603875, e CAPACITOR=FXD 22PF se8% 200WVDC CER 28480 01603873
AlAgC22 01503876 | CAPACITORP XD 4TPF +«20% 200WVDC CER 20480 0160-3076
AALC23 01603875 CAPACITOR=FXD 22PF +=5X 200WVDC: CER 28480 0160-3078
ALALC24 0160-3878 CAPACITOR=FXD 1000PF +=20X 200WVDC CER 20480 01603878
ALALICRY 1901+0033 11 DIODE=GEN PRP 180V 200MA DO=? 208480 1901=0033
ALALCRQ 19010747 2 DIODE=PIN - 28480 1901=0747
ALAICR3 19010747 DIODE=PIN 28480 190t=0747
ALAICRY . 190129533 e DICDE=SCHOTTKY 28480 1908~033%
AL1AICRS 190120%3% DIODE=SCHOTTHY . 20480 1904+-0%35%
Armds 1250=1220 3 CONNECTOR=RF 8MC M PC 20829} 500510409
ALALJ2 1250~1220 CONNECTOR=RF 8SMC M PC 93291 $0.034=0409
AMALJS 1250-1220 CONNECTOR=RF SMC M PC 920294 50=0%10409
AtALL) 9140~0114 1 COIL=MLD 10UM 10% Q=33 ,19%50X,373LG 99800 1937=36
- ATALIL2 9100-2252 1 COIL=FXD MOLDED RF CHOKE ,27UM 10X elde 10,270 .
ALALLS 0865480001 1 INDUCTOR, RF 15 NM 2h480 086584=80001
ALALLAY 0865480003 1 INDUCTOR, RF 45 NM 48480 0849480003
ALALLS 9100=1623 1 COXL=MLD R7UN 5% Qué0 ,1530X,375L6 2H22H 19,272
ALALLS 0865480002 INDUCTOR, RF 35 NM 28480 0868400002
ALASLY 91002247 COIL«FXD MOLDED RF CHOKE ,iUM 10X U6 10,100
ALARNRY - 0340=0008 } TERMINAL=BTUD DBLWTUR PRESS=MTG M $T«1000wl2 )
ALAIMPR 08654=00019 1 SHIELD, BUFPER AMPLIFIER ‘A04B0 08454-00019
ALAIMP] 08654w00020 ) SHIELD, MODULATON ad480 0863800020
ALALIMPY 0865400021 1 STRAP GROUND 28480 0863400021
AtAL0% 185440690 -] TRANSISTOR NPN 8] T0e72 PDR20OMW 28480 10%54=0696
120%=0037 [ NEAT SINK TO=36wPKG ' ' 20480 120%%0037
ALALQR 189520020 1 TRANSISTOR J=FET NeCHAN DeMODE TO=18 81 ‘20480 10%3=0020
ALAL103 18%4-0696 TRANSISTOR NPN 81 T0=72 PDe200MW - . 20880 1854=009¢
12080037 HEAT SINK TO=3bePKG 28480 1205=0037
AfALQ4 80864218 | HPe21 7O TO=72 PACKAGE 20480 S086=4210
120%-0037 HEAY SINK TOw3la«PKG 20480 120%=0037 \
AtAL0S 185420696 TRANSISTOR NPN 81 TOw72 PDn200MW 28480 1854=0496
120%-0037 HEAT SINK TOw36PKG 40480 12080037 ¢
ALALQ6 1854=0096 | TRANSISTOR NPN 81 TO=72 PDu200OMW 208480 1054=0696
o 12080037 HEAT SINK TO=3b=PKG FLIT 1] 120%5»0037
ALALQT7 18540690 TRANSISTOR NPN 81 TO«72 PDeQ00MW 28480 1850«00%%
1205-0037 HEAT SINK TO=34=PKG 20480 12090037
ALALQO 18%3=0020 1 TRANSISTOR PNP 31 PDe300MW PTe130MNI 28480 18530020
"~ ALALGe 18540073 1 | TRANSISTOR NPN 31 PDulOOMW FTe200MNZ 28480 1834=0071
ALALQ10 38532000} 1 TRANSISTOR PNP 81 TO=39 POab0OMW ‘20480 18550001
ALAIRY 06987216 1 RESISTOR 147 1% ,05W F TCw0e=100 24546 Cing/8eT0myU7R=0
ALASR2. 06987208 1 RESISTOR 68,1 i% ,05m F TCe0ew100 2UB4s Clei/8T00b00R]-G
ALALIR3 069087232 1 RESISTOR 681 1X 05w F TCr04=100 24346 | C3=1/0=T0=4601R=0
ALALIRY 00987227 1 RESISTOR 422 1% ,05W F TCw0ew)0d - %46 C3ul/0uY0=4220=6
ALARRS 00698720% 3 RESISTOR S1.1 1% ,05W F TCe0se100 - 20946 C3=1/78-700=51R16
ALALRS 06987196 | RESISTON 21,5 2X ,0%W F YC804+100 LT C3e4/780=T00+23R5<6
ALARRY? 069847253 3 RESISTOR S5,311K ‘1% ,05W F TCe0+~)00 28540 C3el/0=70=8111-0
ALALIRS ¢498-7277 e RESISTOR S1.1K 1% ,0%W F TCe0+=300 24346 C33/08=70=9132=6
-RIALIRG 06908-72%3 ARESISTOR 9,136 A% 058 F TCu0e=100 20948 C3=1/8=T70=3111=8
AtAIRS0 0698=7244 1 RESISTOR 121 AX LOSW F TCe0e=100 R840 C3=1/8=70+121R=0

See introduction to this section for ordering inlormatioﬁ
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‘Manual Changes

Table 7-2. A1A1 Replaceabie Parts Backdatirg (Change A)

Model 8654B

Reference HP Part | o _ Mfr

Y Description Mfr Part Number

Designation Number ty P Code
ALAINTY 06987188 2 | mesisvoRr 10 1% 05w F TCR04=100 24546 | (3e1/82700=10R=G
ALALRY2 069827207 t | RESISTOR 61,9 1% ,05W F TC80+4=100 20506 | C3e1/8+700=61R946
AMALRES 06987208 RESISTOR $1,1 1X ,0%W F' TCw04=100 24546 | C31/8-T00=S1R1<6
AMALRLY 0698=7224 1 | RESISTOR 316 1X ,08W P YCa0+=100 24506 | C3e1/8<70e310R=G
ALAIRLS 07870401 1 | RESISTOR 100 1% ,125W F TCE0+=100 20806 | CA-1/8eT0-1010F
ALALR16 078720814 1 | RESISTOR S11 1X ,5W P TC®04e100 19701 | MF7C1/2070e8110aF
AARLT 04987208 ‘RESISTOR Si,1 1X ,0%W F TCEOe=100 20506 | C3.1/8<70081R1<6
ALAIR1S 07570442 1 | RESISTOR 10K 1X ,125W F 7C®04~100 20846 | €821/8270<1002eF
A1AIR19 06987264 2 | RESISTOR 100K 1% .05 F TC®0++100 20846 | C3+1/6=700100340
ALALR20 069827239 1 | RESISTOR 3,33k 1X 050 F TCW0+=100 24846 | C3e1/8270e3334<0
ALALR2Y 06987247 1 | mesisvom 2.87x 1x 08w r TCRO04=100 20546 | C3e1/8070#207106
ALALR22 069627277 RESIATOR S1.1K 1X ,05W F TCu0+=100 20546 | C31/8270e811246
ALALR23 06987198 2. | MESISTOR 26,1 1X ,0%W F TCE04e100 20586 | C31/8270026R16
AALR2Y 069827217 t | RESISTOR 182 1X ,0SW F TC0+<100 24546 | C3e1/8eT0«162R<G
AAIR2S 069827209 A | RESISTOR 73 1% .08W P TCE0+=100 24806 | C3.1/82700=75R0+6

XFACTORY SELECTED PART
A1AIR26 06987198 RESISTOR 26,1 1X ,05W F TCRO#=100 20346 | €3.1/8-700-20R1<6
ALALR2Y 06987188 RESISTOR 10 1% LOSW F YCW0+=100 24546 | €31/82700w10R=C
A1ALR28 06983444 1 | MESISTOR 316 1X ,125W F TCE0+«100 20546 | Cde1/8<70e310N-F
A1ALR29% 06987216 t | RESISTOR 147 1X .0SW F TCe0+=100 20506 | C€31/82T04147R-G .
, APACTORY SELECTED PART : :
ALALR30 06987248 i | RESISTOR 3,16K 1X ,03W F TCEO+=100 20506 | C3e1/0070316146
A1AIR3Y 069827269 t | RESISTOR 23,7% 1% ,05W F TCm0+=100 20846 | Cc3e1/80704237246
MALR32 210022497 1 | RESISTORTAMR 2K 10X C TOPwADJ 1«TRN 73138 | 62.207e1
ALALR3S 06987243 1 | mESISTOR 2,37% iX ,08W F TCE0+=100 24546 | C3-1/8<10-237146
AVALR3U 069827195 1 | RESISTOR 19,6 1X ,05W F TCw0e=100 20566 | C3e1/84700=19R6=G
A1ALR3S 069827279 1 | RESISTOR 43,9 31X .0SW F TCe0+=100 24806 | C3e1/8-70061924G
ASAIN3S 0698-7286 1 | RESISTOR 321K 1% ,05W F TC®04100 20546 | C3e1/8eT0-1213<G
ALASR3? 0698-7253 RESISTOR S.11K 1X ,05W P TCROew100 24346 | C3e1/BeVinS1ited
A1ALR38 06987201 1 | RESISTOR 34,8 1X ,05W P TCE0+=100 20846 | C341/82700=34R8=6
ALAIR39w 0698-7212 1 | RESISTOR 100 1% 0% F TCE04=100 24546 | C3e1/8<70=100R=G
x *PACTORY SELECTED PART
MALRUO 0698=72%6 1 | RESISTOR 6,8i% 1% .0SW F _7CR0++100 24586 | C3e1/8270=681140
AALRAY 0698-7264 RESISTOR 100K 1X ,05W F TCE0#<100 24846 | C341/0270-1003~6
A1ALTPY 036020124 S | TERMINAL=STUD 8GL=PIN PRESS-MTG 20480 | 03400124
AMALTR2 03600124 TERMINAL=BTUD SGL=PIN PRESS=MTG 20080 | 03400124
AALTPS 0360-0124 TERMINAL=BTUD SGL=PIN PRESS=MTG 28480 | 03400120
AALTPY 0360=0124 TERMINALBTUD SGL=PIN PRESS=MTG 28480 | 0340=0126
ALALTPS 03600124 TERMINAL=BTUD SGL=PIN PRESSNTG 20480 | 03400324
ALALUA 1820-0223 1 | 1cum 301a OP M 27014 | LM301AM
A
o
!
i
, See introduction to this section for ordering information
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Figure 7-2. RF Amplifier/ALC Assembly Schematic Diagram Backdating (Change A).
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Manual Changes: | o o | | | Model 8654B

CHANGE C : | | - | | | .
, | | NOTE | ,

See paragraph 7-19 for recommended instrument modification.

Page 6-14, Table 6-2: ‘ ~ C
‘Change AGAL to 08654-60109. ‘

Change A6A1VR1 and VR3 to 1902- 3048 DIODE-ZNR 3.48 5% DO-7 PD=0.4W TC-— —0.058%.

Page 6- 16, Table 6-2:
Change MP62 to 08654-00030 with the same description.

Delete MP64. f?
‘ j

Service Sheet 3A (schematic):
Change the part number for A6A1 to 08654-60109.

Change the voltage for AGA1VR1 and VR3 to 3.48V.
CHANGE D

Page 6-12, Table 6-2:
Change A5R59 to 2100-2216 REbIbTOR‘*VAR TRMR 5 KOHM 10% C TOP—ADJ

Service Sheet 6 (component locatlons) o o | , _ o
Replace Figure 8-22 with Figure 7-3 (page 7-7). |

CHANGE E o | - | | | ‘

| NOTE
See paragraph 7-17 for recommended instrument modification. | f
Page 6-9, Table 6-2:

Change A3C23 to 0160-2257 CAPACITOR—FXD 10 PF £5% 500 WVDC CER. - | {
Change A3RT to 0683-0475 RFSISTOR 4.7 OHM 5% 0.25W FC TC=-400/+500. " :

Serv1ce Sheet 4 (schematic):
Change the value of A3C23 to 10 pF.

Service Sheet 7 (schematic):
Change A3R7 &o 4.7%2.

CHANGE F

NOTE
See paragraph 7-15 for recommended instrument modzfzcatton

't

Page 6-6, Table 6-2: |
Change A1A1C9 to 0140- 0191 CAPACITOR —FXD 56 PF 15% 300wv1)c MICA.

Page 6-16. Table 6—2
Delete MP65.

Service Sheet 3 (schematic):
Change A1A1C9 to 56 pF.

76
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Manual Changes ' Model 8654B

CHFNGE G

P NOTE
See paragraphs 7-11 and 7-13 for recommended instrument modzfzcattons

Page 6- 1.3 lable 6-2
Change ABR105 to 0757 0280 RESISTOR 1K 1%.125W F TC=0+100.
Change A5R112 to 0698-3157 RESISTOR 19.6K 1% .125W F TC=0x100.

| Service Sheet 6 (schematic):
Change the value of A5R105 to le

Service Sheet 7 (schematic):
Change the value of AbBR112 to 19.6k2.

CHANGE H
NOTE

See paragraph 7-9 for recommended instrument modiﬁ'cation.

Page 6-5, Table 6-2:
Change A1MP70 to 08654-00029.
Change A1MP75 to 08654-20051.
Change A1R2 to 2100-3458.

CHANGE |

Page 1-4, Table 1-1:
Under MODULATION CHARACTERISTICS for Frequency Modulatlon replace Sensmvnty Accuracy
and Indicated FM Accuracy specifications with the following:
Sensitivity Accuracy (15° to 35° C)2 +10%. Fnr 100 kHz deviation range above 130 MH? +13%.
Indicated FM Accuracy (15° to 35°C)*: £(10 of reading +3% of full scale). For 100 kI]1 deviation
range above 130 kHz, add 3% of reading. =~ -

Page 4-22, paragraph 4- 26

Under SPECIFICATION, replace Sensmvnty Accuracy and Indicated FM Accuracy specifications with "

the following:
Sensitivity Accuracy (15° to 35°C)?: *10% For 100 kHz deviation range above 130 MHz, + 13%.
Indicated FM Accuracy (15° to 35°C)?: +(10% of readmg +3% of full scale). For 100 kHz deviation
range above 130 kHz, add 3% of readmg ._

Page 4-24, paragraph 4-26:
Change the last sentence in step 7 to read:
Voltmeter should read between 20.1 and 24{6 mVrms (31.6 mVpk = 10% which corresponds to
31 6 kHz *10% frequency deviation). . .
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CHANGE | (Cont'd)
. Page 4-24, paragraph 4-26: (Cont’d)

In the table following step 7, change the lower voltmeter limits to 20.1 mVrms and the upper voltmeter
limits to 24.6 mVrms. :

Replace step 8 with the following:

8. Set FM RANGE to 100 kHz and continue using the. settings listed below. For frequencies below
130 MHz the voltmeter should read between 63.6 and 77.8 mVrms (100 mVpk +10% which
corresponds to 100 kHz + 10% frequency deviation). For frequencies above 130 MHz, the voltmeter
should read between 61.5 and 79. 9 mVrms (100 mVpk +13% which corresponds to 100 kHz +13%
frequency deviation).

Page 4-25, paragraph 4-26:
In the first table, make the following changes
For the 66—130 MHz range, change the lower voltmeter limits to 63.6 mVrms and the upper hmlts to

77.8 mVrms.

For the 130—270 MHz and 270—520 MHz ranges, change the lower voltmeter hmlts to 61.5 mVrms
and the upper voltmeter hmlts to 79.9 mVrms.

Replace step 10 with the followmg

10. Continue as before using the following settings. For frequenmee above 130 MHz, the voltmeter
should read between 59.4 and 82.0 mVrms (100 mVpk +16% frequency deviation). For
. ~ frequencies below 130 MHz, the voltmeter should read between 61.5 and 79.9 mVrms (100
mVpk +13% which corresponds to 100 kHz £13% deviation). ;

In the table below step 10, make the following changes:
For the 130-270 MHz and the 270-520 MHz ranges, change the lower voltmeter limits to 59 4 mVrms

and the upper voltmeter limits to 82.0 mVrms.

For the 66-130 MHz range, change the lower voltmeter limits to 61.5 mVrms and the upper voltmeter
limits to 7 9.9 mVrms.

.

Replace step 11 with the following:

11.. Set FM RANGE (kHz) to 30 kHz. If necessary adjust FM LEVEL to maintain a panel meter
reading of 10 on the 10 scale which corresponds to 31.6 kHz deviation as read on 3 scale.
Continue using settings listed below. Voltmeter should read betwq'en 195 and 25.3 mVrms
~ (81.6 mVpk +13% which corresponds to 31.6 kHz +13% deviation).

Page 4-26, paragraph 4-26: d
In the table, change the lower voltmeter limit to 19.5 mVrms and the upper voltmeter limit to
25 3 mVrms.

IR O R ' : s o LT ke : it
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7-7. INSTRUMENT IMPROVEMENT MODIFI-
CATIONS

7-8. Hewlett-Packard has developed certain recom-
mended instrument modifications that can be used
to improve the performance and reliability of ear-
lier versions of the 8654B.-In some cases, replacing
certain parts requires a modification to make these
instruments compatible with parts now in use (if
the original part is no longer available). These mod-

ifications are outlined in the following procedures |

and are keyed to mstruments by serial number
prefix.

7-9. Frequencv Tune Potentiometer A1R2, Brack-
et ATIMP70 or Pulley ATMP75 Replacement
(Serial Numbers 1638A00935 and Below)

“7-10. In instruments with serial numbers 1638-
00935 and below, if potentiometer A1R2 fails or if
bracket A1IMP70 requires replacement, all three
parts (A1R2, A1IMP70, and A1IMP75) must be re-

placed at the same time. Order the following part

numbers:
Reference | .. -
Designation Part Number Description
-~ AIMP70 08654-00056 | Potentiometer Mount
o Bracket
A1IMP75 08654-20091 | Potentiometer Drive -
Pulley
Al1R2 2100-3649 10k Ohm Poten-
tiometer

7-11. Preliminary FM Adjustment D' Adjustment
Range Improvement (Serial Prefixes 1633A
“and Below) ,

7-12. On instruments with serial prefixes 1633A

or below, when performing the Preliminary Adjust-

ments, insufficient adjustment range may be ob-
~served on FM adjustment D. The adjustment range
may be increased by changing A5R105 to 825
ohms 0.25W (HP 0757- 0280) |

7-13. +52.1V Regulator Stability . lmprovement
(Serial Prefixes 1633A and Below)

7-14. On instruments with serial prefixes 1633A
or below, the +52.1 V power supply may fail to
' regulate properly or may show excessive line ripple
at low line voltages. This condition may be re-
paired by changing A5R112 to 8250 ohms, O. 25W
(HP 0757-0441). *

7-10
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7-15. Frequency Modulation Level Vernier Im-
provement (Serial - Prefixes 1612A and
Below) |

7-16. On instruments with serial number prefixes
1612A and below, if the frequency modulation lev-
el vernier pot is changed, proper smoothness of op-
eration may be difficult to obtain. The addition of
a compression spring (HP 1460-0036) on the con-
centric shaft ahead of the shaft coupler will im-
prove the smoothness of operation of the vermer

7-17. -10V " Regulator Stability
(Serial Prefixes 1550A and Below)

7-18. On instruments with serial prefixes 1550A
or below, unwanted sidebands (at approximately
200 kHz) may appear on the RF sighal at output
levels near +10 dBm. These may be a result of os-
cillation of the -10V supply. The performance of
the -10V power supply exhibiting the above symp-
toms may be improved by changing A3R7 to 2.7
ohms, 0.25W (HP 0683-0275).

7-19. Meter Switch Coupler Shaft Bushing Bracket

Improvement (Serial Prefixes 1531A and
Below)

7-20. In instruments with serial prefixes 1531A
and below, if the METER switch loses the top and
bottom rotation stops, an improved coupler shaft

bushing bracket may be mstalled by following the
- protedure outlined below.

a. Order the following parts:

Part Number | Qty. Description

08654-20088 . | 1. Coupler Shaft Bushmg
| ‘ Bracket

3050-0010 4 Flat Washers

1480-0008 2 Roll Pins

b. Rembve old bracket (MP62).
~ ¢. Remove coupler shaft bushing from old shaft.

d. Insert bushing into new bracket.

1

e. Insert two roll pins into new bracket.

f. Mount new bracket using two washers on.
each mounting stud to shim the bracket away from
the subpanel. :

Improvement
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Service

SECTION Viii
SERVICE

8-1. INTRODUC'{I'ION ‘
8-2. This section contains instructions for trouble-

shooting and repairing the Signal Generator.

8-3. Principles of operation and troubleshooting
information are located opposite the schematics on
the numerical Service Sheets. Service Sheet A con-
tains an illustrated parts breakdown of the A1 RF
Section Assembly. The last foldout in this manual
has top and bottom internal views of the instru-

ment showing the locations of the major assem- .

blies, test points, adjustments, and some of the
chassis parts.

8-4. The rest of this section has general ser'Vice'in-
formation that should help you to quickly service
and repair the Signal Generator.

|
8-5. SAFETY CONSIDERATIONS |
8-6. Although this instrument has been designed in

" accordance with international safety standards, this .

manual contains information and warnings which
must be followed to ensure safe operation and to
retain the instrument in a safe condition (see
Safety Considerations page in the front of the
manual). Service and adjustments should be per-
formed only by qualified service personnel.

Any interruption of the protective
(grounding) conductor inside or outside
the instrument or disconnection of the
protective earth terminal is likely to
make the apparatus dangerous. Inten-
tional interruption is prohibited.

~ Any adjustment, maintenance, and re-

pair of the opened instrument under

voltage should be avoided as much as

possible and, when inevitable, should be

. carried out only by a skilled person who
. is aware of the hazard involved,

Removal of the top cover makes acces-
sible hazardous voltage in the region of
connector XA5 (~ 53 Vrms) and on the
- A5 FM Driver Board (~50 Vdc). Re-

moval of the bottom cover makes ncces-
sible hazardous voltage et connector
XA5 (~53 Vrms). Removal of the pro-
tective cover on the A4 Line Module ex-
poses hazardous voltage (line voltage) at
the module’s termmals

Capacitors inside the instrument may
still be charged even if the instrument
has been disconnected from its source of

supply.

Make sure that only fuses with the re-
quired rated current and of the specified
type (normal blow, time delay, etc.) are
used for replacement. The use of re-
paired fuses and the short-circuiting of
fuseholders must be avoided.

Whenever it is likely that the protection
has been impaired, the instrument must
be made inoperative and be secured
against any unintended operation.

87. PRINCIPLES OF OPERATION

8-8. Principles of operation appear on the foldout
pages opposite the block diagrams and the sche-
matics on the Service Sheets. Service Sheet 1 is an
overall block diagram that briefly describes overall

instrument operation. It is keyed, by the numbers

in the lower right-hand corners of the blocks, to
the schematic diagrams on the Service Sheets that
follow. It provides an assembly-by-assembly de-
scription of instrument operation.

NOTE

Table 8-2, Schematic Diagram Notes, ex-
plains any unusual symbols that appear
on the schematics. The table also explains
‘the switch-wafer numbering system.

8-9. TROUBLESHOOTING

8-10. This manual provides two methods to isclate
a problem to a particular assembly. The first meth-
od is to use the results of the performance tests
(given in Section IV) and the table of Post-Repair

8-1




Service

TROUBL ESHéOTING {Cont'd)

Performance Tests and ‘Adjustments, found in Sec-
tion V. More information about this method is giv-
en in Section V.

8-11. Overall Troubleshooting. The sécond, and pri-

mary, troubleshooting method is to usé the trcuble-
shooting block diagram (found on Service Sheet 1)

to isolate a problem to a particular assembly or cir- -

cuit.

8-12. Ciréuit-l.'evel Troubleshooting. Once a prob-

lem has been isolated to a particular assembly or
circuit, the text opposite the service sheet that

documents the circuit gives detailed troubleshoot-

ing information for the circuit.

~ 8-13. RECOMMENDED ;TEST EQUIPMENT

8-14. Test equipment and test equipment accessor-
ies required to maintain the Signal Generator are
listed in Table 1-2. Equipment other than that list-
ed may be used if it meets the listed critical speci-
fications. |

8-15. SERVICE AIDS

8-16. Pozidriv Screwdrivers. Many screws in the in-

strument appear to be Phillips, but are not. To

avoid damage to the screw slots, Pozidriv. screw-
drivers should be used.

8-17. Service Kit. The following parts can be or-
dered for use in a service kit for the generator. (Be-
fore ordering, check to ensure that they are not, on

hand; most of them are common to service kits for

other Hewlett~Packard instruments.)

‘1 SMC Adapter ............. HP 1250-0827
2 Test Cables SMC to BNC .. HP 11592-60001
1  Extender Board 30 pins ... HP 08640-60036

8-18. Extender Board. An extender board is avail-
able that can be used to extend the A3 Control/
Power Supply Board as shown in Figure 8-1. The
part number is HP 08640-60036.

'8-19. Wrench. A wrench is supplied with the gen-

erator. One end fits 7/32-inch connectors while

~ the other end fits 1/4-inch connectors.

8-20. Part Location Aids. The locations of some
chassis-mounted parts and the major assemblies are
shown on the last foldout in this manual. In addi--

‘tion, illustrated parts breakdowns located in Sec-

82 -
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tion VI and the alphabetical Service Sheets in Sec-

- tion VIII facilitate the identification of mechanical

parts. The locations of individual components
mounted on printed circuit boards or other assem-
blies are shown on the appropriate schematic dia-
gram page or on the page opposite it. The part ref-
erence designator is the assembly designator plus
the part designator (for example, ASR9 is R9 on
the A3 assembly). For specific component descrip-
tion and ordering information, refer to the parts
list in Section VI.

8-21. Servicing Aids on Printed Circuit Boards.
The servicing aids include test points, transistor
and integrated circuit designations, adjustment call-
outs and assembly stock numbers.

8-22. REPAIR
 8-23. Factory-Selected Components

§-24. Some component values are selected at the

time of final checkout at the factory (see Table
5-1). Usually these values areselected to provide
optimum compatibility with associated compo-
" nents. These components are identified on individ-

ual schematics by an asterisk (*). The recommend-

ed procedure for replacing a factory-selected part
is as follows:

a. Try the same value as the component just
removed, then perform the calibration test speci-
- fied for the circuit in the performance and adjust-
ment sections of this manual.

b. If calibration cannot be accomplished, try
the typical value shown in the parts list and repeat
the test.

c. If thie test results are still not satisfactory,
substitute various values within the tolerances spec-
ified in Table 5-1, until the desired result is ob-
tained.

8-25. Etched Circuits

8-26. The etched circuit boards in t“he Signal Gen.
erator are of the plated-through type consisting ot
metallic conductors bonded to boih sides of insula-
ting material. The metallic conductors are extend-
ed through the component mounting holes by a

| ,ﬁ)lating process. Soldering can be done from either
;;de of the board with equally good results. Table

RN ;31 lists rdcommendations and precautions perti-
. .‘nent to etched circuit repair work.

f
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Etched Clrcmts (Cont'd)

a. Avoid unnecessary component substitu-
tlon it can result in damage to the circuit board
and/or adjacent components.

b. Do not use a high-power soldering iron on
etched circuit boards, Excessive heat may lift a
conductor or damage the board.

c. Use a suction device (Table 8-1) or wooden
toothpick to remove solder from component

!
\

Service

mounting holes. DO NOT USE A SHARP METAL

OBJECT SUCH AS AN AWL OR TWIST DRILL
FOR THIS PURPOSE. SHARP OBJECTS MAY
DAMAGE THE PLATED-THROUGH CON-
DUCTOR.

d. After soldering, remove excess flux from
the soldered areas and apply a protective coating to
prevent contamination and corrosion. See Table
8-1 for recommendation.
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| Figure 8-1. Signal Generator With Circuit Board on Extender | o
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'8-27. Etched Conductor Repair’

8-28. A broken or burned sectj(on of conductor
can be repaired by bridging the damaged soction

with a length of tinned copper wire. Allow ade-

quate overlay and remove any varnish from etched
conductor before soldering wire into place.

8-29. Component Replacement
8-30. Remove defective component from board.

NOTE

Although not recommended on boards
with high-frequency signals or where
" both sides of a board are accessible, axial

lead components, such as resistors and

tubular capacitors, can be replaced with-

out unsoldering. Clip leads near body of
defective component, remove compo-

nent and straighten leads left in board.

Wrap leads of replacement component
one turn around original leads. Solder

wrapped connection and clip off excess

lead. '

8-31. If component was unsoldered, remove solder
from mounting holes, and position component as
original was positioned. DO NOT FORCE LEADS

INTU MOUNTING HOLES; sharp lead ends may

damage plated-through conductor.

8-32. Transistor Replacement. Transistors are
packaged in many physical forms. This sometimes
results in confusion as to which lead is the collec-
tor, which is the emitter, and which is the base.
Figure 8-2 shows typical epoxy and metal case
transistors and the means of identifying the leads.

8-33. To replace a transistor, proceed as follows:

a. Do not apply excessive heat; see Table 8-1
for recommended soldering tools.

b. If possible, use loﬁ%&;;nose pliers between
transistor and hot soldering tools.’
¢. When installing replacement transistor, en-
sure sufficient lead length to. dissipate soldering

heat by using about the same length of exposed '

lead as used for original transistor.

d. Integrated circuit replacement instruction
nre the same ar those for transistors. |

8-34. Some transistors are mounted on heei sinks
for good heat dissipation. This requires good' ther-

84
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mal contact with mounting surfaces. To assure
good thermal contact for a replacement transistor,

- coat both sides of the insulator with Dow Corning

No. 5 silicone compound or equivalent before
fastening the transistor to the chassis. Dow Corning
No. 5 compound is available in 8 oz. tubes from
Hewlett-Packard ; order HP 8500-0059.

8-35. Diode Replacement. Solid state diodes have
many different physical forms. This sometimes
results in confusion ,as to which lead is the anode
(positive), since not all diodes are marked with the
standard symbols. Figure 8-2 shows examples of
some diode marking methods. If doubt exists as to
polarity, an ohmmeter may be used to determine
the proper connection. It is necessary to know the
polarity of the ohms lead with respect to the
common lead for the ohmmeter used. (For the HP
Model 410B Vacuum Tube Voltmeter, the ohms
lead is negative with respect to the common; for

- the HP Model 412A DC Vacuum Tube Voltmeter

the ohms lead is positive with respect to the
common). When the ohmmeter indicates the least
diode resistance, the cathode of the diode is con-

nected to the ohmmeter lead which is negative

with respect to the other lead.
NOTE
Replacement instructions are the same
as those listed for transistor replacement.

8-36. lllustrated Parts Breakdowns

8-37. An illustrated parts breakdown for the Al
RF Section Assembly is given on Service Sheet A.
It is keyed to disassembly and removal instructions
(given on the alphabetical service sheets) and to the
replaceable parts list giver in Section VI. In addi-
tion, Section VI contains illustrated parts break-
downs for the cabinet parts and front panel me-
chanical parts.

8-38. BASIC CIRCUIT THEORY

8-39. Operational Amplifier. Figure 8-3 shows a
typical operational amplifier. Circuit A is a non-
inverting buffer amplifier with a gain of 1. Circuit
B is a non-inverting amplifier with gain determined
by the impedance of R1 and R2. Circuit C is an
inverting amplifier with gain determined by R2 and
R1. Circuit D shows typical circuit connections
and parameters. It is assumed that the amplifier has
high gain (A very large), low output impedance
(RoyT very small),. and high inpui impedonce
(Zin very large). |
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Figere 8-2. Examplea\ of Diode and Transistor Marking Methods
Table 8-1.  Etched Circuit Soldering Equipment

Item Use - Specification | ‘tem Recommended
Soldering toal | Soldering, unsoldering Wattage range: 37-50; Tip Temp: 750-800° | Ungar #766 handle w/*Ungar #1237 heating unit |
Soidering Tip | Soldering, unsoldering *Shape: pointed , *Ungar #PL11N
De-soldering | To remove inolten soldes  Suction device Soldapulit by Edsyn Co., Arleta Calafoa'ma
Aid from connection
Resin (flux) | Remove excess fiux from| Must not dissolve etched circuit base board | Freon; Acetone; Lacquer Thinner
Solvent soldered area before ap- :

| plication of protective
coating . .
Solder Component replacement | Resin (flux) core, high tin contant (60/40
: Circuit board repair tinfiead), 18 gauge (SWG) preferred
Wiring ' g |
Protective Contamination, corro- | Good electrical insulation; corrosion- Silicone Resin such as GE DRI-FILM**88
sion protection prevammn properties

' * For working on circuit boards: for general purpose work, use Ungar No 4037 Humnn Unit (47T%-B6YAW) tip te mperaturc of
‘ 850-900 degrees) and Ungar No. PL113 1/8" chisel tlp

L (wneml Electric Co., Silicone Products Dept., Waterford, New York, U.S.A.
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BASIC CIRCUIT THEORY (Cont'd)

8-40. An operational amplifier can be character-
ized as.an ideal voltage amplifier having low output
impedance, high input impedance, and very high
.gain. Also, the output voltage is proportional to the
difference in the voltages appiied to the two mput
“terminals. In use, the amplifier output drlves the
input voltage difference close to zero through a
negative feedback path.

8-41. When troubleshooting an operational ampli-

fier, measure the voltages at the two inputs with no -
sngnal applied; the difference between these voit- -
ages should be less than 10 mV. A difference '
voltage much greater than 10 mV indicates trouble

in the amplifier or its external circuitry. Usually
this difference will be several volts and one of the
inputs will be very close to an applied circuit
operating voltage (for example, +20V, —12V).

8-6
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42 Next check the amphflers output voltage

It mll ptobably also bP close to cne of the applied
circuit potentlals ground +20V, 12V, etc. Check o
. to see -that the output conforms to the mputs For -

example if the mvertmg input is ‘positive,. tne

output should be negative; if the non- -inverting .

input is ,posntlve the output should be positive.

" If the outpyt conforms to tpe inputs, check the
If the amphfmr ]
output dpes not conform fo 1ts mpute it is prob- -
ably defectWe\ AR . "

amplifier’s external - circuitry.

8 43 Comparafor Comparators are: used as sense \

amphfners pulse henght dlsmmmatorb and voltage
compa)'ators A voltage reference is connected to
" one of the amplifier’s inputs as shown in Figure
84, When the input signal voltage crosses the
reference, the output goes. positive; the output

remains pos1twe untll the signal re -Crosses the'

\

reference TR A o




o R T D IR N o . o v Yo '\'l‘ : v ’? ,\\" o ! - v ? N R i i
’ [ S . N ! . e . . L . . :
v N S '\- v L AN 7. [ ‘ . {\‘ - -
ity ' - .‘.':‘:w": Coehegenew U T TR ety e . \ e 4 R . X
: ) \ o o ' e '
v - , ‘

! ' .\» '\ 4 . v t K . . N ' l ’ Y v ,"", K I
Mode} 8654B AR VL | T R Service
i . ‘ .\»‘ . . l‘ ' ’ o . ' "‘-\ ,: ‘ '{‘ r‘ - "‘.\ \ s v

. ! s '
‘ : : ' . . B

'
'
Ly
i .“- . ] “'v . N
N A - R , B L S
.t ] L RPN . N ' LN "“"‘ ' \ " ' \ ;

: N - . . 'y ) : . e \ . . . \

3 . \ L X S . . . . L H

; vy ‘ 1 : Lo AR o '
: . . . ' vee bty ) ' o N
. VoL A SR v S )
. I ) v .
' ).. i 1 ’ ‘ l N ' '
\
'
1

| " . OPERATIONAL AMPLIFIER '

Y S A

\ . \I ‘. ' '\‘ "’
| | GRIN=1 SR
v INPUF. NG S

~~g— OUTPUT

INPUT IMPEDANCE: VERY HIGH
OUTPUT IMPEDANGE: VERY LOW

!

GAIN=1+RI/R? R2 V- R1

' L ) e AAL,
‘ V2 NN\ Wy

f"“ OUTRUT VF INPUTS:  +NON-iNVERTING

y ) | : 7 SR . ~INVERTING

IF "A" IS LARGE, Vi = V)

INPUT IMPEDANCE: VERY HIGH
OUTPUT IMPEDANCE: VERY LOW

Rl
R2

o (R1
)VziRz)

c () | Vg=Vy(1+
Rl

| GAIN=-RI/R?
‘ 5 R2 . —— OUTPUT 2) IFVp=01(7), THEN Vo=V i1+ &)
| INPUT—-—VW—I- ‘ - , | ‘
‘ | ' 7). -y (R
M B nrvl-mv), THEN Vo= V2 (f3)

INPUT IMPEDANCE: R2
OUTPUT IMPEDANCE: VERY LOW

Figure 8-3. Operational Amplifier

COMPARATOR
COMPARATOR
C )  SIGNAL (INVERTING INPUT)
ouTPUT =" DC REFERENCE (NON=-)NVERTING
! | INPUT)
ﬁnc REFERENCE (INVERTING INPUT) - :
Lo SIGNAL (NON~INVERTING INPUT) S LOUTPUT

. . : ouTPuT

NON-INVERT ING ———
N INVERTING ~——r

d

Figure 84. Comparatot
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Table 8-2. Schematic Diagram Notes (1 bf 2
- SCHEMATIC DIAGRAM NOTES ’
Resistance in ohms, capacntance in microfarads, mductance in mlcroheqnes unless o
otherwise noted. o
%* Asterisk denotes a factory-selected value. Value shown is typical. Part may be L
omitted.
(- ‘r/’ '
% ' Tool-aided adjustment. '
O " Manual Control
1 Encloses front-panel designation.
Fo==n Encloses rear-panel designati
hm——) Y p gnation.
~——— = = ——  Circuit assembly borderline.
~ == == «= — ~—  Other assembly borderline. Also used to indicate mechénical intérconnéctioip (ganging).
e Heavy line with arrows indicates path and direction of main signal.
. —— }leavy dashed line with arrows indicates path and direction of main feedback.
. n i
[ Coaxial or shielded cable.
Ay Relay Contact moves in direction of arrow when energized.
%__ . Wiper moves toward CW with clockwise rotation of control (as viewed from shaft or
knob). , .
EXAMPLE: A3S1AR(2-1/2) B
r A3S1=SWITCH ST WITHIN ASSEMBLY A3 \
’ A= 1st WAFER FROM FRONT (A= 1st, ETC)
R=REAR OF WAFER (F=FRONT)
{2-1/2)= TERMINAL LOCATION (2-1/2) :l
. (VIEWED FROM FRONT) :
r S A x
\ ‘1 B
R ‘ , Vo
% | N A direct conductmg connection to the earth, or a conducting connection to a structure
- that kas a similar function (e.g., the frame of an air, sea, or land vehicle).
<7 f “Common connections, All like-designated points are connected.

88 . | | o | - o : g
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Table 8-2. Schematic Diagram Notes (2 of 2)

Service

' Asseinbly name
Assembly designation

Stage name

violet narrow stripe.

Asseiﬁbly part number

!

~ Wire color code. Code used (MIL-STD-681) is the
same as the resistor color code. First number iden- here.
tifies the base color, second number the widey stripe,

and the third number the narrower stripe. Example,

denotes white base, vellow wide stripe,

Test point symbols, Stars are numbered or lettered for easy correlation Interconnection information.

of schematic diagrams, procedures, and locator illustrations.

Circled letter indicates circuit.

Arrow cimnecting star to meas- Star shown connected to path continues on another

urement point signifies no
measuring aid provided,

Plug-in connection information.
Socket designation for A2 assembly.

‘Number indicates
pin of socket (XA2).

et 's A N

A2 DC REGULATOR ASSY (08708-60007)
S~SERIES , \ ”
" REGULATOR -

REFERENCE DESIGNATIONS WiTHIN DU TLINED | woese « = canen |
ASSEMBLIES ARE ABRREVIATED  FULL DESIGNATION IN
CLUDES ASSENBLY NUMBEN. o g, R} OF ASSEWBLY A}
13 AIRI  DESIGNATIONS OF OTHER COMPONENTS ARE
COMPLETE AS SHOWN

circuit Silni fies me”uﬂnl aid schematic di‘"lm_ Look for

(metal post, circuit pad, etc.)  game circled letter on service

provided. sheet indicated by adjacent

: . bold number (3, in this
example).

J3 not mounted
on assembly A2
(or chassis).

Value selected for best operation,
Value shown is average or most
commonly selected value,
Asterisk indicates factory
selected component.

Reference designators deleted
by circuit changes are listed

3":1 0 Non-plug-in
‘ ) connection
N\ 1 9 information.
Ny , O— Solder point
. _ ‘ : named.
/ REFERENCE DESIGNATION
Connector symbols within the | NO PREFIX A2 ASSY
Dagger indicates borderlines of circuit assemb- A2 1
correct change. See lies signify connections to the - 3 1
Section VII. assembly which are separate from J Q
. those made through the integral XA2 R1
Conduc!mu connection plug part of the assembly,
to chassis or !rume. DELETED:

Assembly reference designator(s).

Large numbers in lower right
corners of schematic diagrams
are sexrvice sheet numbers,

: They are provided for con-
List of all the reference desig- venience in tracing intep
nations on the diagram. connections,




Service

SERVICE SHEET 1
" PRINCIPLES OF OPERATION

General

The Hewlett-Packard Model 8654B is a mechani-
cally-tuned solid-state signal generator producing
RF signals covering 10 to 520 MHz in 6 ranges.
The output is leveled and continuously variable
over a 13 dB range. Attenuation of the RF output
signal is controlled in 10 dB steps from +10 to
—130 dBm. In addition, calibrated amplitude and
frequency modulation are provided including the
option of selecting the drive signal from the mter-
nal or an external audlo source.

" RF OscillatOr/ FM Modulator Circuits

The RF source of the Signal Generator is an LC
oscillator. Six frequency ranges are selected by
switching tank circuit inductors (FREQUENCY
RANGE MHz switch). A variable capacitor (FRE-

QUENCY TUNE control) provides tuning across.

individual ranges. Varactor diodes parallel to the
tuning capacitor provide electronic fine tuning
(FINE TUNE control), frequency modulation, and
phase-lock control through a rear panel connector.

RF Amplifier/ALC Circuits

A Buffer Amplifier isolates the oscillator from the
Modulator (a rear panel auxiliary output is taken
from the Buffer Amplifier output). The Modulator
is a current-controlled RF attenuator which sets
the RF level and applies amplitude or pulse modu-
lation to the RF signal. A-Power Amplifier in-
creases the level of the RF signal from the Modula-
tor. The output is coupled to the RF Detector and
Attenuator Assembly (OUTPUT LEVEL switch).

The RF Detector produces a dc output which is

proportional to the RF signal level. The AM/ALC
Amplifier compares the RF Detector output with

an ALC reference voltage (controlled by VERNIER).

- An error voltage sets the Modulator’s drive current
which causes the RF signal level to track the d-
reference voltage. When the ALC reference voltage
has a superimposed audio signal, the RF signal is
“amplitude modulated.

Reverse Power Protection

- The Reverse Power Protection circuit (Option 003
only) has a relay to open the RF signal path if
excessive power is applied to the RF OUTPUT
connector. In this manner, the generator’s output
rircuitry is protected. The relay automatically

8-10
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closes to restore generator operation when reverse
power has been removed. (The relay is also cpen

when the LINE switch is set to OFF.)

Control Circuits

An Audio Oscillator is enabled when either the AM
or FM switch is set to INTERNAL. The 400 Hz/
1 kHz switch selects the modulation rate. The
audio signal is either switched to to AM or FM
OUTPUT/INPUT connectors, or passed through an

Audio Amplifier to the internal AM or FM circuits

(a mechanical interlock prevents simultaneous
internal AM and FM).

During FM operation, the audio signal level (either
internal or external) is adjusted by the FM LEVEL
control. The signal is then coupled to an FM Drlver
(Servwe Sheet 6). ‘

During AM operation, the audio signal level (either

internal or external) is adjusted by the AM LEVEL
control. A Level Reference Amplifier sums the
audio signal with a constant dc¢ level and produces
a negative ALC reference voltage.
, A

The output level VERNIER adjusts the reference
voltage (with or without AM) to vary the RF signal
within a 13 dB range. On all output level ranges
but +10 dBm, the negative reference voltage is
decreased by adding a voltage divider resistor to
the Vernier, to produce the first 10 dB of output
attenuation. A Shaping Amplifier adds a small
amount of distortion to low level ALC signals to
compensate for low level non-linearity in the RF
Detector. The Shaping Amplifier drives the AM/
ALC Amplifier.

The METER switch selects the input signal to a
Meter Driver from either the RF or Audio Detec-
tors. The meter provides indications of RF output

~ level, percent AM, or FM peak frequency deviation.

FM Circuits

The Signal Generator is frequency modulated by
varying the capacitance in the RF Oscillator tank
circuit. The reverse bias of two varactor diodes in

parallel to the tuning capacitor is varied at the
modaulation rate. The amount of deviation depends

- on the level of reverse bias imposed o the varac-
- tors and the total capacitance in the tank.

The DC Shaping Circuit produces a voltage which
is a function of the position of the FREQUENCY

'TUNE control and correspondingly the capacitance
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pro uc.e a perlecily linear change in Irequency age, the range of dev1at10n, the requency mng_e, . ) _ o ’ ASSEMBLY TYPICALLY BUFFER i POWER ATTENUATOR PROTECTION jag) —————"1 10-19 10 9.7 t0 10.3
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quency. In addition, the frequency change across . - | , REGUUATOR —Q AT S S | 810 | o8 |s40Zwerse
each range does not perfectly track that of any - o PP - | o ron ' 130270 | 130 [1263101329
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 SERVICE SHEET 2
PRINCIPLES OF OPERATION

General

The A1A3 RF Oscillator Board Assembly contains the active
portion ol the RF oscillator, a buffer amplifier, an ALC circuit,
and two power supplies. The tuning capacitor and turret inductors
constitute the oscillator tank circuit. Two varactor diodes on the
AlA2 FM Modulator Assembly electronically tune the oscillator
over a narrow range. The varactors implement electronic FINE
TUNE, frequency modulatlon and phase lock (when used)

RF Oscillator and Tank Circuit (A1A3)

The RF Oscillator is a two-transistor, push-pull LC oscillator with
a built-in ALC loop. The output power is relatively constant at
+4 dBm ‘over the six frequency ranges, 10 to 520 MHz. Cross-
conpled transistors Q1 and Q2 form a positive-feedback amplifier.
C3 and C4 couple the output from the collector of one transistor
to the base of the second. R7 and R13 prevent parasitic oscillation
modes causet by Q1 and Q2. The paraiicl resonam tank circuit is
coupled across the collectors of Q). and Q2. Tk frequency of
oscillation is set by the tank circuit because the frequency of re-
sonance is also vhe point at which the circuit impedance is maxi-
mum (loop gain is maximum) and nhase shift is zero (maximum

positive feedback). Tuning cepacitor A1C3 provides about one -

octave of frequency tuning on each range. Tuning Range capacitor
C2 (and parallel capacitor C12*) adjusts the high-frequency-to-

5 Jlow-frequency 1atio for each range. Switching the turret inductors

(A1A4L1 to L6), changes the frequency range.

On the five lowest ranges collector bias current for Q1 and G2 is
supplied from the emitter of transistor Q6 through a resistor
(A1A4R1 to R5), and through the center tap of the turret induc-
ter. On the 270—520 MHz range, the resistor is replaced by a
short to increase the oscillator output power. Inductive beads

AlA4El, E2, and E3 reduce RF leakage into the power supply. -

Base voltage for Q1 and Q2 is established by the voltage divider
R8 and R9. Current to the emitters of Q1 and Q2 is supjlied from
current source Q! through limiting resistor R11. The emitter
current is determined by the 01 tput of the ALC detector.
!1[

. 'The output from tue oscnllat(\)h' is taken from the Q1 side of the
tank circuit. The output of the Buffer Amplifier Q3 is coupled to
the output port and the ALC detector through voltage divider R15
and R16 and coupling capacitor C8. Capacitor C6 filters the
- oscillator harmomcs at high frequencies.

Troubleshooting Block Dlagram

SERVICE SHEET 1

Service

SERVICE SHEET 2 (Cont’'d)
The peak-to-peak ALC Detector samples the RF
output voltage and regulates the emitter current of

| 1 and Q2 to provide a leveled output. The peak-
to-peak RF voltage swing is maintained at +0.3 to

+1.3 Vdc at the node common to CR1 and CR2.
The voltage into the detector is ac coupled through

C11. Voltage divider R20 and R21 establishes a
+1.0 Vdc reference voltage at the cathode of hot
carrier diode CR2. CR2 clamps t! e positive peak of

the output signal at +1.3 Vdc (+1.0 Vdc plus the

junction drop of CR2). As the voltage swings nega-

tive and begins to approach +0.3 Vdc, CR1 begins

to conduct. It diverts some of the charging current
flowing to C5 and C9 (frori R17) anc reduces their
charge. The voltage across CH is the hase-to-emitter
voltage of 4; therefore the emitter current sup-
plied to oscillator transistors Q1 and Q2, and the
RF output levei, is regulated by this voltage. The
RF voltage will seek a level at the node cominon to
CR1 and CR2, such that the positive peak is
clamped to +1.3 Vdc and the negative peak causes
enough current flow through CR1 so the voltage
across CH is maintained at a constant level. The
latter situation orcurs when the negative peak
approaches +0.3 Vi c.

Transistors Q6 and Q5 isolate the RF oscillator
circuit supplies from the power supply. The output
cable shield provides a dc and signal ground path.

FM Modulator. Assembly (A1A2)

Varactor diodes CR1 and CR2 are in parallel with
the main tuning capacitor A1C3. The diodes are
reverse biased at +19 Vdc through resistors R1 and
R2 and are coupled into the tank circuit +hrough
capacitors C1 and C2. An audio modulation signal
is applied at the node common to CR1 and CR2
during frequency modulation.

TROUBLESHOOTING
If microphonics are more pronounced than normal,

check the deflection of tuning capacitor contacts.
Refer to Turret Assembly installation procedure,
- step 5, (Service Sheet A). In addition, Service

8-12

Model 8654B

Sheet A and B contain assembly procedures for

reducing microphonics.

The output of the A3 RF Oscillator Assembly
should be +4 +2 dBm. If the output is incorrect,
short the collector (metal case) of A1A3Q4 tc
ground to open the ALC feelback path. If the
oscillator and buffer amplifier are operating rro-
perly, the RF output will rise to about +14 dbm at

10 MHz and will drop to about +11 dBm at

520 MHz.

If oscillator distortion is evident, use an oscillo-
scope to check the A1A3 RF Oscillator Assembly
output (at 10 MHz) with a 5092 termination and
with an open circuit. If the distortion is much
greater with the 500 termination, A1A3Q3 is
probably defective. Otherivise, A1A3Q1 or Q2
may be causing the distortion. If distortion is
evident at higher frequencies only, repeat the
distortion check usinl; a spectrum analyzer and a
high impedance (>500%2) probe. Distortion from
the A2 FM Modulator Assembly may be isolated
by unsoldering and lifting one lead each of A1A2
CR1 and CR2 from the circuit board and recheck-
ing the distortion. .

The RF Oscillator may continue to operate with

~ one defective transistor. Symptoms are: the RF

output is lower than normal and distortion is evi-
dent. The defective transistor may be isolated by
“turning-off”’ the good transistor. Connect the base

of one transistor to the collector (metal case) of

A1A3Q4. If oscillation ceases, the other oscillator
transistor is probably defective. If oscillation con-

- tinues, check the other osc1llator transistor by the
“same methed.

NOTES

To prevent leakage, verify that cables
and connectors are secure.

Ground the A1A3 RF Oscillator with a
jumper wire if it is removed from the
chassis for purposes of troubleshooting.
It is normally grounded through the RF
cables and mounting bracket.
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SERVICE SHEET 3

PRINCIPLES OF OPERATION

Amplifier/ALC Assembly (A1A1)

The RF Amplifier/ALC Assembly contains an RF buffer amphfler
a power amplifier, and the power leveling and amplitude modula-
~ tion circuits. \

‘Buffer Amplifier

The main function of the Buffer Amplifier is to isolate the RF
oscillator from the modulator. The gain of the amplifier is approx-
imately 0 dB. Transistors Q1 to Q4 form the four stages of the
amplifier. Transistor Q3 'is a common-base amplifier with a 500
input. The base of Q3 is biased by voltage dlvxder R3 and R5. L3
and C4 shape the amplifier’s frequency response Q3 drives the

common-gate FET stage Q2 which drives the common-base stage |

Q1 through R7. The base of Q1 is biased by the voltage divider R8
and R10. Q1 drives the emitter follower Q4. The RL network R13,
and L4 increases the gain at high frequencies. Q4 drives the modu-
lator diodes; the signal is also coupled to the AUX RF OUT
port through R21 and C18. |

Power Amplifier |

The signal from the modulator is amplified by the Power Ampli-
fier. The amplifier has a nominal low frequency gain of 9 dB with
a 1 to 2 dB increase in gain up to 550 MHz and then a rapid
roll-off beyond 600 MHz. Transistor Q5 is the input stage and Q6

and Q7 are a push-pull output stage. Q6 is driven from the collec- -

tor of Q5 and Q7 is driven from the emitter of Q5. The base volt-
age of Q5 is set by the voltage divider R19 and R20. Emitter cur-
rent for Q5 is set by resistors R23 and R24. Emitter current for
Q7 (and Q6) is set by resistor R28. Networks R22 and L7; R23,
R24, and C17; R27 and C19; R30 and C22 shape the frequency
response. The power aiaplifier output is coupled to the attenuator
(through C21 and R35) and the RF detector (through C23 and

R31).

RF Detector, ALC Ampilifier, and Modulator

The RF output level is held constant by the ALC negative feed-

“back loop which is composed of the RF Detector, ALC amplifier,

and the Modulator. The RF Detector samples the RF output
voltage, and the output is compared to the ALC reference voltage
by the ALC Amplifier. The error output of the ALC Amplifier
drives the Modulator which, in turn, regulates the RF output to
keep the level constant.

RF Oscillator, FM Modulator

(A1A2, A1A3, A1A4)
@ SERVICE SHEET 2

Service

SERVICE SHEET 3 (Cont’d)

- C23 couples the RF signal into the detector circuit.
Q8 is a current source which supplies bias current;

to both CR5 and CR4. Q9 sinks one half the cur-
rent of Q8 causing the current through CR4 to
equal that of CR5. R39 (DET BIAS) aliows these
offset currents to be exactly adjusted. This biasing

- causes any thermal variations in CR5 to be offset
by similar variations in CR4. With no RF signal

present, CR5 is slightly turned on. When RF enters
through C23, CRJ diverts to ground positive excur-

sions greater than +0.4V (one diode junction drop).

This causes C24 to change tc a negative dc level.
The result is a re-referenced RF waveform at CR5
whose peak positive excursion is clamped to one
diode junction drop above ground. The RF signal is
filtéred out by RC networks R32 and C24, and
R29 and C20 leaving the dc component at CR4.

The voltage drop across CR4 directly offsets that

across CR5. The result is a negative dc potential at
the cathode of CR4 whose magnitude is directly
proportional to the peak RF voltage entering the
circuit.

The detector output drives the meter circuits and
the ALC Amplifier Ul. Ul compares the ALC

reference with the detector output. The resultant
~error output voltage controls the bias current of
CR2 and CR3. CR2 and CR3 are PIN diodes whose

RF impedance is inversely related to the dc bias
current. Inductor L5 is an RF choke which pro-
vides a path to ground for the modulator bias
current. Resistors R12 and R16 and inductor L6
provide | optimum impedance matching for the
modulator. Components CR1 and C10 speed up
the modulator response time for AM inputs; C9
provides frequency compensatlon for the ALC

loop.
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A2 Attenuator Assembly

The output of the power amplifier is coupled to
the Attenuator Assembly. The step attenuator
consists of resistive attenuator sections which are
switched in and out by cam-driven microswitches.
The top two ranges are 0 dB and each succeeding
step is 10 dB (120 dB maximum) at an impedance

of 50%2. The capacitor couples the output to the

RF OUTPUT connector J3 (chassis mounted).

TROUBLESHOOTING

In general, troubleshooting the A1A1 assembly is
most easily done with the frequency set to 10 MHz,
and with an oscilloscope and high impedance probe.

If the AUX RF OUT is lower than normal (- <7

- dBm) and the A1l RF Section Assembly output is

+4 t 2 dBm, check amplifier stages A1A1Q1—4 for
proper operation.

If the AUX RF OUT level is correct but the signal
input applied to A1A1Q5 is abnormal, check the
modulator (A1A1CR2 and CR3) and the modula-
tor drive from A1A1U1.

If the input to A1A1Q5 is normal but the RF
OUTPUT level is incorrect, check A1A1Q5—Q7 for
proper bias. One transistor failure in the Power
Amplifier will often cause another to fail.

NOTE

Verify that cables and connectors are
secure. Ground the A1A1 RF Ampli-
fier/ALC Assembly with a jumper wire
if they are unsecured for purposes of
troubleshooting. It is normally grounded
through the RF cables and the casting.




e ‘A‘. ‘_4‘

I. o
L2 vl

— -
—

b LLLIL Sttt b L ) BB

P
: ‘ |
—

LT T
- o

RSN LULYL RIS R ot

[
. e ———

A1A1 ASSEMBLY
- MTR. —10V +20V A B

{

. Figure 8-10. 'A1A1 RF Amplifier/ALC Board-\A,ssembly Component' Locations

AIAlQ2

Service

86548 AF AMPLIFIER/ALC CIRCUITS: 1710A L

» | AIAL RF AVPLIFIER/ALC ASSEMBLY (08654- wooz)T OPTION 003 ONLY: (08654-60050) '. TOP VIEW | |
| - ‘ - = - == - - - GATE AlAlU1
| | BUFFER AMPLIFIER - | , (. TOP VIEW
. . *. )
| N RIS RIS $20VF, PRAIN. - OFfser ]
' I . 21 6LY - :
|0 , L - o e (=) INPUT ou[pur
| | fl cB3 S S SOURCE
| | | @ o s T0O S T T B ~ NOTE: GATE IS (+) INPUT it
| Jl R -4.7 Q3 . RG 13 1855'0)20 " R7 1854-0696 R14 MPOWER AMPlIFIER-’-'— ' CONNECTED TO CASE.
| 2 piowL | | 681 Vic lgggo s.1 15nH ' 215 ' 10 ‘ 5086-4218 ' R o | N NOTE: Pmacomcm 70 CASE
' NS 1 : b \ po———- -
N RF NIl \ '/ +2.0 Vdc '. +8.0 Vdc Q\J +15.2Vdc\ hy 5o w1 s " 5 v aux
OSCILLATOR - +20 VE Y | R | RF OUT |
+ ' 121 ‘ .0.01 | i w3 | 3
| ourpur D ~4,0 Vdc 6. apr 87 14.7 Vdc S | N ! | REOUT
. ’ . . [ . ' : ) . i ‘ . ) .
| ! (NOTE 2) o ;M R SAVF) g ) |
I | R3 ' g ‘511 =
| 681 - cll gRI0 ' » nl; | 2 .
| : o B Lo /1;0'01 R 5 o A2 ATTENUATOR ASSY (08654-60024)
yooC ) - . 32wm0
| | lo o | | gsm OUTPUT
| | | v | LevEL '
MODULATOR | |
| | ~ ™ 1O 2 noge? [ K
' CR2 CR3 100 pF | | W OUTPUT
| - - ) - RI6 10 TO 520 MHz
| | Lst 316 51.1 — ‘
| 2 | c12
| 0.001
' I . [ oy ;g ) REFERENCE DESIGNATIONS
R P A ! / 21 " NO PREFIX | 'AIALASSY n \
67 +20V ) C12% BOTTOM VIEW
SENSE | #2.3;5 CR15 - 1[s o)A
' ! c15 Jl-3 "'. ¢
| | 0.01 Pl 7 2[e e]B
Plo )1 P/O P1 | I : 3[e o]C
1 J i . mP1 ; 4 o|D
(D) b — e e SR SRS SR ELI P Al ASSY Ql-9 sleele
| ! 220V - R1-3) 6[e_oJF
I g FL3-6 TP1-5
o ¥ Ul
oy 7O $20 VFy Wl A2 ASSY
' | C8 11,2
) ’Eom %00] %om 0.001
L -10v - NOTES
B . REFER TO TABLE 8-2 FOR SCHEMATIC DIAGRAM NOTES.
o . TAB ON CAN OF Q2 IS SOLDERED TO GROUND.
-wv 7€) 0VF | . INDUCTORS L3, L4, AND L6 ARE AIR CORE; 10 nH PER
. cé TURN.
)/ : ) o———— ‘M”“F'“__-\ : . DC VOLTAGES ARE MEASURED WITH MODULATION AM
T | ul ,t AND FM SWITCHES SET TO OFF, OUTPUT LEVEL SET 70
{ — Ra - 1826-0013 *AVF) co | 0.dBm, VERNIER FULLY CW.
| 1] 0.02 § i . PART NUMBERS FOR AIA1Q6 AND Q7 ARE:
evii. §@— L YA 6 Rl Z 0. : EXCEPT OPTION 003: 1854-0696
REFERENCE ’ T 0.7 Vde @a i OPTION 003 ONLY: 5086-4218
N o — y + R9 v " . FOR OPTION 003, INSERT REVERSE POWER PROTECTION
| k C9 S oy i MODULE (SERVICE SHEET 3A) HERE. ~
, 2P mk ‘:‘ . ASTERISK (%) INDICATES SELECTED COMPONENT.
R ' + | , AVERAGE VALUES SHOWN (SEE SECTION V).
y P | h L . DAGGER () INDICATES BACKDATED COMPONENT OR
| | 1S AL DESIGNATIONS oF %’azu conmzn%'a‘e - PIOP1 PI0J1 RF
| D ¢mw-,> > @@ IR
l f % 'L _T 4 oseur
- R S e e e T - ALAIAL A2

Figure 8-11. RF AmpllflerIA LC Assembly Schematic Diagram

8-15




SERVICE SHEET 3A (Option 003)
PRINCIPLES OF OPERATION

General

This Service Sheet documents instruments with reverse power
protection (Option 003). The Reverse Power Protection circuit
opens a relay contact in the RF signal path if excessive power is
applied to the output jack A6J2 to prevent damage to the genera-
tor’s output circuits. During the time required to open the relay
(=~ 50 us), the Limiter maintains a safe signal level at the output
circuits of the generator. (With LINE switch set to OFF, the relay
contacts are open.)

Detector (A6A1)

The Detector is a peak-to-peak detector which senses the RF level.
The signal is first reduced by a capacitive voltage civider to protect
the detector against large RF levels. It is formed by C10 and the

parallel capacitances of C8, CR4, and CR2 with VR2. During nega-‘

tive excursions of the RF signal, current flows through CR4 and
charges C10 to approximately Vpk/8. During positive excursions,
the stored charge adds to the signal passed by C10 and passes
through detector diode CR2. The detected output is stored in the

parasitic capacitance of VR2. VR2 also protects. the comparator |

by limiting the maximum signal applied to the comparator.

Level Sensor and Relay Driver (A6A1)

Normally, the RF output signal passes through relay K1 to the
output jack A6J2. K1 is held closed by the action of the Detector,
Level Sensor, and Relay Driver. Resistors R1 and R2 set a refer-
ence level at the non-inverting input of comparator U1. This refer-
ence level is more positive than the normal Detector voltage, so
the comparator output is pulled high through resistor R7 (U1 is an

open-collector output device requiring an external pull-up resistor).

The high level on the base of transistor Q1 biases Q1 and Q2 on,
thus energxzmg relay K1 (closed). .

An increased signal level at A6J2 will cause an increased Detector
output level. If the level from the Detector exceeds the reference

level, the comparator output will switch low. (Resistor R4 pro- "

vides hysteresis to the comparator input to prevent oscillations

and ensure positive switching.) A low level on the base of Q1 will

bias Q1 and Q2 off. Relay K1 will de-energize (open) when the
collector current nf Q2 stops flowing. Collector voltage of Q2 will

approach source potential to drive transistor Q3 into conduction -

which can supily approximately +4V at 50 mA to FL2. When the
relay opens, t:pacitor C11 provides a dlscharge path for the cur-
rent induc:c i the relay coil.

RF Amplifier/ALC Assembly

(A1A1, A2)
- I SERVICE SHEET3

Service

' SERVICE SHEET 3A (Cont’d)

When reverse power is removed, the Detector volt-
age drops below the reference level. The compara-

‘tor outnut starts rising toward its high state to

close’ the relay. Capacitor C4 slows the rate of
change to decrease relay. contact chatter if the
reverse poWer signal is pulsed.

Limiter (AGA1)

The limiter clips any RF voltage imposed on it
(from any direction) at approximately 21.2V peak
to-peak as described below. -

Assume a reverse power signal entering from RF

Output. During the first incoming RF cycle, CR3
clips off any negative signal voltage lower than one
diode junction drop. During the following half
cycle, capacitors C2 and C6 store a charge that
positively offsets the cathode of CR3. This has the
effect of re-referencing the subsequent RF signal at
CR3 so that its peak negative woltage occurs just
one diode junction drop below ground. For exam-
ple, a 5V p-p signal at J2 has excursions of +2.5 Vp.
The re-referenced signal at CR3 will have a positive
excursion of +4.4V and a negative excursion of

—0.6V. During the second RF cycle, the anode of

CR1 acquires a similar but negative offset. A re-
referenced 5 Vp-p signal at CR1 will have a posi-
tive excursion of +0.6V and a negative excursion

of —4.4V. Once these offsets are established, the

sum of the re-referenced in-phase RF signals across
VR1 and VRS is a dc voltage equal to the peak-to-

‘peak RF voltage minus the two diode junction

drops of CR1 and CR3. For the 5 V»-p signal, this
voltage from CR1 anode to CR3 cathode, would be
approximately +3.8 Vdc, insufficient to cause the
zeners to' conduct. When this dc voltage exceeds
the sum of the breakdown voltages of VR1 and
VR2, the limiter symmetrically clips the RF wave-
form. This occurs at RF inputs greater than
21.2 Vp-p. Note that the limiter acts on RF from
either direction, the generator or reverse power.

Capacitors C8, C9, and C10, inductors L1 and L2,
and the parasitic capacitances of CR1 and CR3

form a low-pass filter to maintain level flatness of

the output signal over the range of the generator.
Capacitors C3, C5, and C7, and resistors R5, RS,

and R9 prevent RF from entering the Relay Driver.
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TROUBLESHCOTING

" Troubleshoot the A6 assembly by using the test

equipment and following the procedure listed
below. -

" Test Equipment |

| Digital Voltmeter ... .. .... HP 34702A/34740A
Oscilloscope ....... ....HP182C/1801A/1820C
Test Oscillator. . .................... HP 651B
500hmLoad ................... HP 11593A
~Limiter

1. With LINE set to OFF, connect test oscillator
output to RF IN (FROM ATTEN), A6J1,
through a coaxial tee. Connect other port of
the tee to an oscilloscope. ‘

2. Set test oscillator to 1 Mhz with. amplitude
turned down. Set oscilloscope to display a
1 MHz signal with 10V per vertical division.

3. Increase test. oscillator output level until clip-
ping of the signal appears on oscilloscope.
Amplitude of the chpped waveform should be
19 to 23 Vp-p.

Detector
1. With LINE set to OFF, disconnect output

cable W11 and connect 50 ohm load to RF

OUT (TO FRONT PANEL), A6J2.

2. Orient the Reverse Power Protectlon Assemb}w.'*

so that comparator A6U1 is accesulble |

3. Set OUTPUT LEVEL to +10 dBm zange amd
~ LINE to ON. S

4. Observe dc voltage at pin 3 ol A6U1 while
adjusting OUTPUT LEVEL ovm} full ‘vernier
ranges. The voltage should vary E‘zqum approx1-
mately 50 to 500 mVdec. RN §

Level Sensor, Relay Driver, and Indicafpr Driver

1. Short pin 2 of comparator A6Ul to ground.
The Level Sensor, Relay Driver, and Indicat‘or
Driver circuits should switch to ‘“‘relay-open”
conditions (see appropnate dc voltages on
schematic).
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SERVICE SHEET 4
PRINCIPLES OF OPERATION

General

The A3 Control/Power Supply Assembly contams the +20 and ;
—10 volt power supplies, the audio modulation oscillator, the ALC -

level reference amplifier, and the meter circuits. Refer to Service
Sheet 7 for information and schematics pertaining to the power

supplies.

Audio Oscillator (A3)

When either the AM or FM MODULATION switches are set to
INT, the Audio Oscillator is enabled. The oscillator couples a sig-
nal of either 400 Hz or 1 kHz (selected by the INTERNAL
MODULATION switch) into the AM or FM modulator circuits
and to the AM or FM front panel output jacks. |

The oscillator consists of U4B and associated components. A
frequency-selective modified bridged-tee network forms a negative
feedback path. This network, composed of chassis-mounted C1
and A3C16, C19, C20, R20, R21, R22, and R25, is a notch filter
‘with zero phase shift (minimum negative feedback) at the mini-
mum of the notch. The positive-feedback path is a voltage divider
in which the amount of feedback is determined by the output of a
peak detector. The amount of feedback automatically adjusts to
maintain oscillation at a constant output amplitude. The voltage
divider consists of R23, CR6, and CR7. Diodes CR6 and CR7 are
in ac parallel and dc series. The ac resistance is determined by the

dc voltage across capacitor C18. At the peak of each output cycle, "

VR3 and CR8 conduct and replenish the charge lost from C18.
The ac voltage at the output of U4B is approximately 5.2 Vrms.
The output is coupled to the AM or FM output Jacks and to the
Audio Amplifier U4A.

Audio Amplifier (A3)

The Audio Amplifier U4A increases the level of the internal
modulation signal to drive the AM or FM modulator circuits. The
signal gain of the amplifier is about 1.7. The output drives the
modulation level potentiometers. For internal FM, the signal is
coupled to the FM Preamplifier (Service Sheet 6). For internal AM
the signal is coupled through R34 to the Level Reference Amplifier.

hi

Rovem Powar Protection Assembly (A€ ’

‘ senvncs SHEET 3A

‘Service

SERVICE SHEET 4 (Cont'd)
Level Reference Amplifier (A3)

The Level Reference Amplifier Ul sums the ALC
reference current (supplied by the +20 volt supply

‘through R36) and the AM signal current (either

external or from the audio amplifier). The sum of

~ the two currents flows through R37 and generates
- the negative level reference voltage. The amplifier
output drives the AM detector and is coupled to

the VERNIER control R5 (chassis mounted). On
the +10 dBm OUTPUT LEVEL range, R7 (chassis

mounted) is switched out. The ALC reference to-
the modulator is increased by 10 dB. The output ‘
power increases by 10 dB, but AM depth :s limited

by the maximum output power available. Diodes
CR9 and CR10 protect the Level Reference Ampli-
fier input.

Shaping Amplifier (A3)

The Shaping Amplifier U5 pre- distorts low level
inputs to compensate for non-linearities in * the RF
detector at low RF levels. The amplifier gain is

near unity. The signal level at the non-inverting (+) .

input of U5 is normally negative enough to turn
off diode CR15 and thus CR15 has no effect. For

small negative signal levels CR15 is turned on

slightly, the input 1mpedance is lowered, and the

overall gain reduced. The point at which CR15

turns on is set by the currint established by R52
and R49. Diode CR16 thermally compensates
CR15. The DIST ADJ control R52 is set for mini-
mum AM distortion at a low ALC reference level.
The shaping amphiner drives. the AM/ ALC amplifier
(Service Sheet 3). .

~Audio Detector ’f:(A3)
" The Audjo Detector is a negative peak detector - 4 ’
,which samples the negative ac peak of the incom- addition, small signals at the PHASE LOCK INPUT
- ing AM or FM modulation signal and’ stores the‘

voltage on a capa itor. The detector output is pro-

portional to the AM depth or FM deviation.

Amplifier U3A is used as a voltage comparator.

When the voltage at pin 3 is more negative than the

voltage at pin 2; the output rapidly switches to a
level equai to the voltage across capac:tor C28

- {which is cortnected to pin 2 througu R44 and R45)
. minus the voltage drcp across the forward-biased
- diode CR14. The amphller discharges C28 until the
" voltage at ‘hin-2 equals the voltage at pin 3, and

maintains ‘this condition until the voltage at pin 3

. -rises. The ‘amplifier then switches positive and

slowly ch.mgeb C28 through resistors R44 and R45

»“,':"‘untli the voltage at pin 3 becomes more negative
*"" than pin-2. Thus, -the negative peak value of the
' input voltage is stored on C28. Resistor R41 adds-

8-18
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. a small amount of gain to the dctectof because
» R41 and R44 and R45 form a voltage divider. The

" “detector drives the mieter driver amplifier when the
: ‘-'METER switch is set. to AM or FM

 Meter Dnver (A3) N

3

The Meter Dnvea' US promdes an output current to
panel meter M1 pxoportlonal to the input voltage
The input is either the RF detector output (pro-'
portional to RF output voltage) ‘or the Audio
Detector output. The yoltage at pin 5 is equal to
that at pin 6. The voltage at pin 6 establishes the
current through resistor$, R57, R58, and R59 (and
R53 when grounded). Tii current flowing through
these resistors also flows, through the meter to the
amphfler output. R51 varies the amplifier gain, and

R54 varies the amplifier offset. R53 reduces the |

ampllfler gain by 10 dB when the' OUTPUT
LEVEL switch is set to +10 dB3m. This compen-
sates for the 10 dB increase of the ampllf;er input.
Resistor R60 limits the maxnmnm meter current.

Varactor Bias Current Source (A3)

Transistor Q6 together with the Vara(,tor Cathode
. Bias voltages (derived from the 52.1V or +20V

~ power supplies) and 6 the FINE TUNE control
" (Service Sheet 6) provides the varactor.cathode

bias. The base of Q6 is held one diode junction
fdrop above: ground by CR17. This fixes the emitter
voltage at ground potential and sets the current
through Q6. The current flows from the various
'source impedances of the Varactor Cathode Bias

" circuits (as selected by the RANGE switch) through

the FINE TUNE control (Service Sheet 6) tc Q6,
setting the varactor cathode. voltage. Vartatlons in
FINE TUNE settings change this resxstwe divider
and consequently the varactor cathode voltage In

add to or subtract from the current through R63.
Since the emitter of Q6 is held at 0 volts, the cur-
rent through Q6 must change to compensate for
the additional current of the phase lock input. The
new current level causes different voltage drops
across the resistive loads changing the varactor
cathode potential. Large positive phase lock inputs
are conducted through CR18 and CR17 to ground.
Capacitor C29 frequency compensates the circuit
to prevent phase lock loop instability. |

TROUBLESHOOTING

Measuring inputs and outputs and comparing them
with the normal reading as shown on the schematic
is the most efficient way of 1solatmg a malfunc-
tioning stage.
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Figure 8-15. P/0 A3 Assembly (Control) Schematic Diagram
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SERVICE SHEET 5

FM System — General |

‘The FM circuits of the 8654B form a non-linear analog computer
that processes the FM input signal to yield calibrated, low-distor-
tion frequency modulation of the generator’s RF output. The
system makes extensive use of operational amplifier circuits (linear
and non-linear) to process analog voltages representing the follow-
ing parameters — all of which affect FM:

1. FREQUENCY TUNE control position.

2. . FREQUENCY FINE TUNE setting.

3. FREQUENCY RANGE setting.

4. FM input sighal aitenuated through the FM LEVEL
control.

5. FM RANGE setting,.

6. Varactor tuning characteristic.

7. Phase lock tune signal (if present).

The relationship between the FM input signal and the signal at the

varactor anode is a non-linear function of the above parameters.

This relationship may be expressed by the following formula:

3
1 (Vp—V,) 2
Va=| %k 3 VFM
. (V f) ‘
is the varactor anode voltage

‘ where: Va

LEVEL control,

V), is the varactor bias voltage (at the cathode) including .

VpMm is the FM mput voltage attenuated by the FM |

Coh

‘,.,"/,, “)‘
i

— ] JI —

enorm

|
|
R
I
RN

et

(.

SERVICE SHEET 5 ((‘ont’d)

the fine tl.me settmg and the phase lock signal when

present
Vt is the voltage representmg the RF frequency to whlch
generator is tuned and is .a non-linear function of the
| ( pomtlon of the cursor,
and k is a constant determined by the frequency range, the
\ FM deviation range, and the specific varactor diodes.

i
i

o pro("'eL é the input signal according to the above relationship,

the FM/ circuits use }ogarlthms and exponentials and make use of
- the mathematlcal property that exp(nlnx) = x". The computation
actual]y pérformeol by the cucultry is the fol]lowmg

S T
V;'a" ‘Eexp [ In Vp— Va) --3 lnvf] Vem

/‘ "' |.; ' 3 - “
A math matlcal hlock dlagram of the FM circuitry annotated to

| show how the ahove formula is executed appears in.Figure 8-16.

/ )
I ./

FM Control |
| ’I‘he urc ults of Service Sheet 5 develop a voltage (V) correspond-

("eneral

z-jf ing to the FRLQUENCY TUNE control position on a given fre-
quency ranye ‘The shaping network adjusts this voltage for the

\,V i non- lmear frequency-vs cursor-position characteristic of the tuning

capautor illustrated in Figure 5-4. This network also compensates
for the stray, capacitances. in the ‘RF oscillator circuits and the

B etray lnductame within the tuning capacitor which are significant

on the hlghei* froqudncy r‘mges

. 1 ("4

SERVICE SHEET 5 2

NETWORK
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Figure 8-16. Mathematical Block Diagram of the FM Driver Assembly .~ | A

SERVICE SHEET 5 {Cont'd)

' DC Shaping Circuit (A5)

Al1R2 is mechanically coupled to tuning capacitor A1C3 (Service
Sheet 2). U1A and U1B are voltage followers that buffer the two
reference ‘voltages set by divider string R15 through R19. The
voltage difference between the outputs of Ul is imposed across
AlR2 and also across the break-point resistors R1 through R14,
Tuning FREQUENCY TUNE down from the top of a given range
causes the voltage at TP3 to fall linearly until it is lower than the
voltage at the lireak-point divider for that range. When this occurs,

- CR6 turns on, and the voltage at the (+) input of U5 becomes the

breakpomt voltage minus the voltage at TP3, divided across the
corresponding slope resistor (R22 through R30) and R31. In order
to track frequency on the three highest ranges, two breakpoints
(and slopes) are required. Diodes CR3, CR4, and CR5 switch in
the second break-points and slope resistors on these ranges.
Voltage follower U5 isolates this voltage and drives log amplifier
U6.

Log Amplifier (A5)

Amplifier U6 is connected as an inverting logarithmic amplifier. |

The logarithmic function is generated by the diode, CRIF, in the
feedback path. Since the amplifier feedback holds the anode of
CR1F to ground, the output of the amplifier is equal to the
voltage drop across CR1F. If the current through the diode is kept
low, the voltage across the diode is a logarithmic function of for-
ward current. Thus, a linear input current through R36 yields a
logarithmic output voltage across CR1F. Input resistor R36
determines the gain factor of the amplifier and is large enough to
keep the current through CR1F low. C2 and C4 bypass RFI,
and C3 frequency compensates the amplifier. Diode CR9 prevents
CR1F from becoming reverse biased.

Control Circuits (P/O A3)
‘,f/ssnvucs SHEET4

Service

- SERVICE SHEET 5 (Cont'd)

U7 is a non-inverting amplifier which provides ad-
ditional gain to the log amplifier stage. Diode
CR1D is forward biased by the current path
through R49, R41, and R42, and it thermally
tracks CR1F to compensate for the effects of tem-

_perature changes on the output of U6. R42 allows
the offset of U7 to be adjusted to compensate for
different diodes. R46, R47, and the exponent net-
work form a voltage divider in the feeback loop of

U7 that sets the gain. This gain adjustment is neces-
sary because the stray reactances in the RF oscilla-
tor circuit cause the percent of tuning capacitor
rotation required to span a given percent of a fre-
quency range to be different for each range. Capa-
citors C5 and C8 bypass RFI, and C7 rolls off the
amplifier’s ac gain to reduce system noise.

Model 8654B°

TROUBLESHOOTING

. The circuits on this part of the A5 FM Driver

Board Assembly are dc shaping circuits only.
Troubleshoot the circuit by checking the dc volt-
ages at the test points given in the table for various
frequency settings. Also, use an oscilloscope to
check the outputs of the amphflers for spurious
oscillations.

TEST EQUIPMENT

Digital Multimeter. ........ HP 34702A/34740A
Oscilloscope ........... HP 182C/1801A/1820C
INITIAL CONTROL SETTINGS

FREQUENCY FINETUNE .......... Fully ccw
AM . OFF
FM OrF
FMRANGE (kHz) ................... 30 kHz

FMLEVEL....................... Fully cew

- FM DRIVER Assembly Troubleshooting (Service Sheet 5)

FREQUENCY| FREQUENCY | AS5TP3 (Vdc) AS5TPA (Vdc) A5TPB (Vdc) ASTP5 (Vdc)
RANGE TUNE - '
(MHz) (MHz2) Min Max Min Max Min Max Min | Max
10-19 10 5.2 5.6 5.4 58 | -0.69 |-0.61 1.9 2.3
19-35 Do not change 5.2 5.6 5.4 58 | -0.69 [-0.61 1.9 2.3
~ |setting , '
35—-66 ” 5.2 5.6 5.4 58 | -0.69 |-0.61 1.9 2.3
66—130 " 5.2 5.6 5.4 58 | -0.69 |-0.61 20 2.4
130-270 ” 5.2 5.6 5.5 59 | —-0.69 |-061 2.1 2.5
270-520 " 5.2 5.6 5.8 6.2 | -0.69 |-0.61 2.5 3.1
10-19 18 9.5 9.9 9.5 99 | -0.70 |—0.62 -1.4 -1.0
19-35  |Do not change 9.5 9.9 9.5 99 | -0.70 |-062 |-14 -1.0
setting o t |
3566 o 9.5 9.9 9.5 99 | -0.70 |-0.62 -1.4 -1.0"
66-130 " 9.5 9.9 9.5 99 | -0.70 |-0.62 | —1.6 -1.2
130-270 " 9.5 99 | 95 99 | -0.70 |-0.62 | -2.0 -1.5
270-520 " 9.5, 9.9 9.5 99 | -0.70 |-0.62 | 4.0 -3.2
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P/O A5 FM DRIVER BOARD ASSEMBLY (08654-60106) _ _ - - - -
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’\ . Service Model 8654B
VIC | o ' . SERVICE SHEET 6 (Cont'd)_ | | sEnwcs SHEET 6 (Cont'd) . o . . I . | | L , | S |
SERVICE SHEEr'G o | | non-inverting amplifier, when the ratio of feedback resistance to Just as U8 buffers a voltage| representing the varactor cathode de ;S)I'Eo':(\egt?rEe i:ﬁ? GC}S:]T ttl?: voltages in the order listed. If only - gIE{g\éE)EUSRHEEET ° (co’m d) ' SERVICE SHEET 6 (Cont'd) 6. Set FREQUENCY RANGE as listed in the
' | ' | | | diode im jedance approaches unity, the amplifier’s gain strays bias, U10A buffers (and inverts) a voltage representing the ac and | one frequency range is defective, check only that range. If FM S | table below and check ac and dc voltages at
FM DRWE.R o , slightly from a pure ratic of impedances. R54 introduces a small dc varactor anode signal. R93, R94, and C21 form a frequency deviation is only slightly in error ,performing the FM adjustments 1. Unsolder jumper wire between test points A5TP8 and TP9. 5. Set FM to OFF. Connect test oscillator to test pomts listed. ‘
General ' ‘ ) pOtthﬂ of the modulation 51gna] into the amphfler S 1nvertmg sensitive divider at the input ‘Of U10A. R95 and R99 setf U10A may correct for this. Also use an éscilloscdi)e to check the outputs 9 Set §i |G . trol toll - | | | 1A5'Il‘l;9 get frequency tO 1 kHz and ad_]ust NOTE
The Cll'(‘1lllt8 on Service Sheet 6 sum the feedback generated by the - =~ input causing the gain of U3 to follow the 1mpedance ratio more gain tg un.ity. 'I-‘he output is cc.)uple(.l 'th;ough R100 and C23 to the of the operational amplifiers for spurious oscillation. | . et ignal ( eneraﬁor controls as fo ows. - E . level for 3 Vrms at A5TP9 D .
Varactor Shaping Amplifier with the frequency tune output volt- closely. R122 adjusts the dc offset of U3, am R59 is the master summing junction at the non-inverting input of U10B. The current - | | ‘ S FREQUENCY RANGE . . . 10—19 MHz ;:rconnect test doscdlator from A5TP9
- age of the DC Shaping Circuit of Service Sheet 5. The summed gain adJustment for the FM circuits. | , | flowing into this junction is proportional to the total voltage | | B | FREQUENCY TUNE . . . . 10 MHz wheit measuring c_volt«\zgeg{
voltage controls the gain of the FM Preamplifier which amplifies | | across the varactors. | | NOTE | ‘ }Z &VE TUNE. . . . . . .. g ‘11?1;‘3’ ow o | | |
o, 4o, T s s, e DT D Amltr 49 N + s e B N = v o s Tt P 1)
and the FM deviation range selectedl. The output drives the varac- The output of U3 couples through the Gain Network to the FM Amplifier. UIQB is con.nec!;ed as an inverting l‘og?rithmic amp_lifier. | A5TP9 is large. The waveform, however, shou i be FM RANGE (kHz) . .. . 80KkHz | — 5 , | . . ‘
tor anode. | . Driver Amplifier U2. U2 is an inverting amplifier whose gain is set The logarithmic function is generated by the diode, CR1B, in the - smooth with no clz pping. | : FMLEVEL. . . . .. . . Fullycw | FREQUENCY | ASTPD (Vdc) ASTPE (Vdc) ASTPF (Vdc) ASTPF (mVrms) ASTPG (mVdc)
for each frequency range by changing the feedback resistance R77 ~ Feedback path. Since the amplifier’s feedback forces the voltage at .. 400Hz/1kHz . . . . . . . 1kHz ,, . RANGE . 1= " i " " — :
- FM Gain conmﬂ and FM Preampllfler (AB) : : through R8Z. For the 100 kHz FM deviation range, the feedback .the anode of CR1B to ground, the output voltage.of the amplifier | - | | N | s c ¢ volt t‘ : to ASTPT and diust FM LEVEL for (MHz) , ax m ax ax Min Max Min Max
Th t to U4 £ U7 of the DC Sh Cireuit (Servic Sh t is further attenuated through divider R84 through R85. R65 is eqqal ‘to- the voltage drop across CR}B. If the cun:ent ?hrough TEST EQUIPMENT: | ‘ | | ‘ > onnect voltmeter to adju \ | 10-35 1103 | +107 | +2.20 | +2.50 | —140 | —1.20 290 360 50 | —s30
e input to rom ol the aping Circuit (Service Shee through R76 fine adjust the resistance at the input to U2. The gain the diode is kept low, voltage across diode is a logarithmic func- ‘ ‘ ‘ ‘ 600 mVrms. ’ | .
S isa fic Yo.l tage proportional to the RF tuning .frequepcy This - of U2 for peak deviations of 3, 10, and 30 kHz is set by the Gain tion of input current to the amplifier. Thus, a linear input current Digital Multimeter HP 34702A/34740A | 4. Set FREQUENCY RANGE, FREQUENCY TUNE, and FM ‘ 35-270 +28.2 | +30.6 | +6.2 | +7.00 | -380 | ;3 30 290 360 -680 | -610
voltage is divided by R50 and R‘.53 and sugn.med with the feedback Network and output dividers R87 through R91. On the 100 kHz yields a logarithmic output voltage across CR1B. CR1 A prevents Oscilloscooe HP ] 82C/1801A/1820 | o listed in the table bel d check ad It t | ' ) ’
 Voltage from the Varactor Shaping Amplifier, Ul1. U4, a voltage - ~ deviation range, the gain of U2 is increased by adding the divider reverse voltage across CR1B S SCOPE e -82C/ A/18200 | as listed in the table below ang check ac ana dc votlages a ‘ '
follower, buffers the summed signal and drives diodes CR2A and ) | " Test Oscillator. . ........ et HP 651B the test points indicated. - S | 270-520 +47.0 | +50.0 | +10.3 | +11.4 | —6.20 | -5.50 290 360 —-690 | —620
- CR2B. The voltage output of U9 exactly complements the voltage formed by R84, R§5 and R36 into the feedback loop of the » - : | - o | | | | | | ‘
outpui of U4 forming a net zero voltage potential at the nod. %rilglg’:]'iil' Cléi ?:lltderctlht ‘x}:etgﬁ z:hmepllllfxlzrtso f:ﬁzu\?::aitﬁszmee U11 amplifies the varactor shaping voltage. The gain of this stage | . | o L | |
lk; (;tv::iig tr;edlﬁ:?:%g?;:“ﬁ%ﬁ’;?;ggfzlilth(rggg})] I:Sé liﬁz p;i;t | when FM is off. | B is set by feedback resistors R107 and R108, and input resistances ‘ | FM Driver Board AssembIY Troubleshooting (Part 1) | |
: ) i | | ' o | ) R103, R106, and RT2. CR1C temperature compensates CR1B of [~ , - ‘ _ » - 3 , |
w between the two diodes to zero potential. CR2C prevents reverse - e | | | the log amplifier U10B. R104, R1(§)5, and R102 2mvide an adjust- FREQUENCY | FREQUENCY | ASTPG with FM OFF | ASTPG with FM INTERNAL | ASTPC with FM OFF | ASTPC with FM INTERNAL | A5TP8 with FM OFF | ASTP8 with FM INTERNAL | | FREQUENCY | ASTPG (mVrms) |  ASTP10 (mVdc) | ASTP10 (mVrms)
plasmg of CR?A_and CR?B,when the mgt;‘t;mmﬂz 15 vu;n;]d on.lghe Varactor Shz)ing Amplifier (Ab) ' ‘ | able offset bias current into CR1C. Additional temperature com- RANGE TUNE (mVdc) - (mVrms) (mVde) : (mVrms ) | (mVdc) ~ (mVrms) | RANGE Min © Max Min Max Min Max
| ::r% Z(s]atrll]cee di;f) ;:sls gg;igz :ﬁ:ﬁﬁ%ﬁ?ﬁ; ae inmt?;zl(;:egbaclf 1‘; Oopai‘;' The Varactor Shaping Amplifier circuits provide feedback com- | pensation.is provjded by RT2 at 'the‘a input of U11: Siqce th'e out- |- MHz) (MHz) — . — ’ . — ‘_ T . ' | | MHa) | -
U3, they determi;le its gain. Thus, a linear change in voltage at the pensation to the FM Gain Control stage in order to linearize the ._ put of thls.c1rcullt acts as tjefadback mtp the. summing junction of . , Min Max Min  Max Min | Max Min Max Min | Max Min Max | 10-35 0 12 -10 +10 1 18
:inp’ut of U4 will cause an .expon,ential change in the gain of U3, voltage-vs-tuning response curve of the varactor diodes. Since the tho FM Gain Qontrol amplifiers, the gain adJUS_t R1_07 controls the _ | . |
- The FM Prea niplifier U3 amplifies the ino dulation signal from the “diode response depends on the dc bias as well as the ac modulation dynamic shaping response-of tl_lg entire FM (flr.cultry to.compen- 10-19 10 -0.5 +0.5 5.0 5.8 -20 +20 105 135 -500" | ~+500 2800 3400 , 35-270 3.4 4.2 +35 +55 6 8.
-= | FM LEVEL potentiometer. The output of U3 is thejfefore equal to signal, both components enter into the shaping. o sate for the varactor nonlinearities — minimizing FM distortion. | 19-35 Do not change | ~0.5 +0.5 60 5.8 —20 | +20 105 135 —300 | +300 1600 2000 | | |
the FM modulation signal multiplied by the exponential of the - vAmplifier UBA is a voltage follower which buffers a portion of the g | | setting | | , | | - ki 22 21 el e : °
.- input to U4. CR2D provides shermal compensation for CR2A and e - PO y TROUBLESHOOTING 35-66 " ~05. | +05 5.0 5.8 ~20 | +20 170 230 - | -300 | +300 3100 3800
= CR2B. C9 speeds up the ac response of diode CR2D. The resistor de bias at the .valjactor cathodes. R97 and .R98 divide the bias . . . . 66130 " 0 |
| netwo;'l' compose d of R56. R57. R58. R60. and thermistor RT1 .vo_l.tage. To optimize 'the Q and vgltage swing of the varactors, | The\qlrcults on this part (}f thg A§ FM Driver Board Assem_bly“axje- 00— o -0.5 +0.5 5. 58 -20 | +20 ( 180 240 -150 +150 1500 1900
_ compenéates for changes’in v; ract(;r tur,ling sensitivity with | switch A1AS5S1 applies higher bias voltages to the varactor - non-linear ac a_nd dc .shapmg circuits. Th_e output of the circuit is 130-270 |1 -05 +0.5 . 5.0 . 5.8 -20 || +20 200 260 - 15 + 75 900 1100 _ . N
- temperature. cathodes on higher frequency ranges. The FINE TUNE control at AHBTP8 which drives the varactor diodes on the .Al._AZ FM | 270-520 | " 05 | +05 5.0 5.8 -20 | +20 330 450 -100 +100 1600 2100 7. Resolder jumper between ASTP8 and TP9.
P t - * varies this bias to fine adjust the oscillator output frequency. R97 Modulator Board Assembly. To troubleshoot the circuit, first ' . ' , |
- The gain of U3 is determined by R59, R55, and the non-linear and R98 apply a portion of this bias voltage to buffer amplifier verify that the voltage is correct at ASTPS (see Troubleshootmg 10-19 19 05 | +05 5.0 5.8 —20 | +20 18 2% 500 | +500 500 600
‘impedance at the node between CR2A and CR2B. Since U3 is a U8A,_ C22 assures that only dc signals reach tghe amplifier. ~on Service Sheet 5), then check the ac and dc voltages given in the | 19-35 ' Donotchange | —05 | +05 60 68 20 20 18 % _300 +300 250 250
' | setting , | ‘
35-66 o -0.5 +0.5 5.0 5.8 -20 +20 28 38 -300 +300 500 650
| | - | 66—130 " | -05 +0.5 5.0 58 | -20 | +20 25 35 -150 | +150 220 2170
L | | | | 1 130-270 =05 +0.5 5.0 5.8 ~20 | +20 .20 28 ~75 | +75 90 160
| | | 1 270-520 ” ~0.5 +0.5 5.0 5.8 -20 | +20 | 10 15 -100 | +100 40 120

- | | L | | o | o j | . | ,‘ | - " | | | " FM Control (P/O AS) |
| % ’ - | - ' ‘ | B | | | ‘senvncssnsns 8-22
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REFERENCE DESIGNATIONS

NO PREFIX . | PIO A5 ASSY
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s7 PI0 J1-3
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P/O XA5 R50-109
P/ AIA5 ASSY gﬁl'zm A
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XAS /
PIO WS
\ ! Pl M
/:' ®"GDRIVE 2
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SCHEMATIC DIAGRAM NOTES.

DAGGER (T ) INDICATES BACK-

ADJ o *2OV
CRIA '4 |
(NOTE 3) \$R104 o
T - 10K nm | | NOTES
RIB 1. SEE TABLE 8-2 FOR GENERAL
CR,I'? . R105T 2610
,, A rae 12 [ R | ) 2. ASTERISK (*)INDICATES
1000 - LC25 RI09 'SELECTED COMPONENT,
6 4 4700 pF £ 1210 'AVERAGE VALUE SHOWN
. (SEE SECTION V). -
| 3. ON DIODE ARRAYS, ASCR1
2 . AND CR2, PIN 10 1S CON-
S © " NECTED TO -10V.
(6) i | 4. NORMALLY OPEN
R10] RI2 oV 0 1 5.
38, 3K o DATED COMPONENT OR
10 pF ASSEMBLY. SEETABLE 7-1.
REFERENCE DESIGNATIONS WITHIN QUTLINED (e = = aenm)
ASSEMBLIES ARE ABBREVIATED. FULL DESIGNATION IN-
CLUDES ASSEMBLY NU-JER; e.g., R1 OF ASSEMBLY A)
- - IS AIRL. DESIGNATIONS OF OTHER COMPONENTS ARE |
COMPLETE AS SHOWN,
ASCR1,2 AND CIRCUIT A5U2-4, 811 AND CIRCUIT A5J1-3
sy BOARD TOP VIEW BOARD TOP VIEW BOTTOM VIEW
‘| o 0l
| 1 8 © o
() o o]
(o] o]
—0 o o
o 0
(o] o

P/O A5

Figure 8-20. P/O A5 Assembly (FM Driver) Schematic Diagram |
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SERVICE SHEET 7

"PRINCIPLES OF OPERATION

+20 Volt Regulator (A3)

The +20 Volt Regulator is a linear series type with current. hmltmg |
for over-current protection. The series regulator transistor Q1 is

collector (case) grounded and regulates on the ground return side

- of the supply. Amplifier U2 compares the output voltage with the
reference established by VR1; the output drives transistor Q2. Q2

is a common-base amplifier which drives Q1. RC networks R10
and C13, R19, and C15, and R15 and C14 provide frequency com-
pensation. Transistor Q3 senses excessive supply current flowing
through R16 and shuts down the supply by taking drive current
away from the base of Q1. Resistor R14 biases the base of Q2
during turn on and diodes CR4 and CR5 clamp the base near

~ground potential when the supply is on.

The Power Supply} Isolation Switch S1 aids in fault isolation of the
+20V supply. By switching S1 to TEST, the +20V supply is con- .

ected to a test load R8, also the sense line (going to VR1 and R4)
is connected directly on the Power Supply Assembly (rather than

.in Al). If a short had existed on A3 or elsewhere in the instru-

ment, the supply would now operate normally and thus verify that
the supply was not at fault.

—10 Volt Regulator (A3).

The —10 Volt Regulator is a linear series type with current limit-

ing. The supply is dependent on the +20 Vdc supply for its opera-
tion. Amplifier U6 compares ground with the output of voltage
divider R2 and R3, which is connected between the +20 Vdc and
—10 Vdc outputs. U6 drives the series regulator transistor Q5. RC

'network R7 and C12 provide frequency compensatlon Transistor
Q4 limits suppply current.

+52.1 Volt Regulator (A5)

The +52.1V Regulator is a linear series type with current hmltmg
The supply is dependent on the +20 Vdc supply for its operation.
Amplifier US8B compares a +10V reference (derived from the
+20V supply through resistive divider R110 and R111) with the
output of voltage divider R116 and R117. The current through

" R112 provides the base current series regulator Q1. By sinking

some of the current through R112, U8B adjusts the drive to Q1,
regulating the output voltage. VR1 drops the high voltage required

‘at the base of Q1 to a level compatible witix U8B. Transistor Q2

limits the supply current. Capacitor C27 provides frequency
compensation.

TROUBLESHOOTING

Before attempting to troubleshoot the power supphes check the
lamp in the LINE switch to see if it is illuminated. If not, check
the fuse. Also verify that the transformer pnmary is matched to

the avallable line voltage (refer to Flgure 2- 1)

SERVICE SHEET 7 (Cont'd)

The —10 volt supply is dependent on the +20 volt supply Check
the +20 volt supply before attempting to troubleshoot the

—10 volt supply.

- Q3 and Q4 are current limiting transistors. If the voltage meas-

ured across R16 or R9 is 0.6 Vdc, the supply which exhibits this

condition will have a voltage lower than normal due to excess cur-

rent flow.

" Total current flow thrcugh a pbwer supply may be calculated by

measuring the voltage across R16 or R9. The total current flow to
the A1 RF Section Assembly may be measured at XA3 pin 6
(+20 volt supply) and XA3 pin 10 (—10 volt supply). Malfunc-
tioning components which cause high current flow may be iso-
lated to the RF assembly or chassis by measuring the total and
RF section current flow. One may also measure resistance at the
power supply output with the instrument turned off.

Supply
Measurement

+20V -10V
Total Current 0.30A 0.16A
RF Assy Current 0.14A 0.05A
Resistance 1.5kQ2 * 95082 **
* S1 switch set to TEST.
*#S1 switch set to NORMAL,

\

If noise is evident in the power supplies in the form of ripple, a
filter capacitor may be defective. The ripple frequency is nor-
mally 120 Hz; if it is 60 Hz, a rectifier diode quad is probably
defective. White noise may be caused by a defective operational
amplifier (U2 or U6) or the regulator diode VR1. RF noise would
be evident if the high-frequency rolloff networks (R15 and C14
R10 and C13, C15 and R19; R7 and C12) are defective.

\

FM Driver Assembly (P/O AS5)
SERVICE SHEET 6

’

Service '

- Model 8654B _

‘ P/O A3 ASSEMBLY

8-24

Figure 8-21. P/0 A3 Control/l’ower Supply Board Assembly Component Locations
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‘SERVICE SHEET A
A1l RF Sectloh Disassembly and Reassembly

\
[

| *ul | NOTE
| Numbers in parentheses refer to Fzgure 8-24,

RF Sectton Cover ( 1) Removal
1. Remove RF Section Assembly (Service Sheet B).

2. Remove four pan-head screws with lockwashers (159, 161)
‘and remove cover.

RF Section Cover (1) Installation

MICROPHONICS

In order to minimize the possibility of microphonics
' and RFI in the generator, perform steps 1 through 4
before replacing the RF Section cover.

1. Glue any loose wires on turret inductors with coil varnish.’

2. Check the Frequency Tune capacitor shaft for looseness by
applymg lateral pressure to the large pulley (22). If the shaft
is loose, it can be tightened using the screw and locknut on
the end of the capacitor opposite the pulley.

3. Check that all nuts, screws, and connectors are tight.

4. Check that the RFI braid (158) is in place and properly
meshed to the RF Section cover (1).

5. Carefully lift cover into place and securely replace four pan-
‘head screws with lockwashers (159, 161). Avoid damaging
electrical or mechanical parts with cover while installing.

RF Amplifier/ALC Board Assembly Removal (A1A1)

1. Remove RF Section Assembly (Service Sheet B) and RF
Section cover (procedure given above). |

| ‘WARNING '

The edges of the RFI gasket on the amplifier‘ cover
(132) are sharp and can cause personal m]ury if not
handled wzth care.

2. Remove four pan-head screws with starwashers (130) and, E 5
three pan-head screws with lockwashers (127, 128) 1r°“l ‘R it

Amphfler cover (132) and lift off cover. L

3. Remove W1, W2, and W4 from A1A1J1 through J3 (124«
131, 136).

4. Remove three hex nuts and lockwashers (96, 98, 101, 106,
140, 142) that secure A1A1J1 through J3 (124, 131, 136).

1E g., 1202 Glyptal Clear Air Drying and Baking Varnish, General Electric Supply Co.,

Insulating Material Products Dept. No. 1, Campbell Rd., Schenectady, N.Y., 12306
(HP 6010-0034). ‘ .

5.

6.

' SERVICE SHEETIA (Cont'd)

Remove 9/16-inch output amplifier bushing (139).

Remove two flat-head screws (126) that secure RF Amplifier
divider and remove d1v1der (133).

Carefully lift A1A1 RF Amplifier up and back to free board
from RF Amplifier Shield. Wires attached to the board are
long enough to allow board removal without unsoldenng

- NOTES

The shield and ground clip near Q2 may easily be
broken off. If so they must be resoldered before
assembly installation to ensure proper operation of
the RF Amplifier/ALC circuits.

If the assembly is to be checked for malfunctions
with the board assembly removed from the casting,
a ground wire must be attached from circuit board
ground to chassis ground.

RF Amplifier/ALC Board Installation (A1A1)

1.

9.

Replace RF Amplifier/ALC Board while feeding the fou:
wires through the hole for them in the RF Amplifier Shield.
(Do not pinch wires beneath board.)

Loosely replace center divider ( 133) with two flat-head
screws (126).

Replace 9/16-inch output amplnfler bushmg(139)and secure

_ tlghtly

Replace and tighten lockwashers (98, 106) and hex nuts (96,
101) that secure A1A1J2 (124) and A1A1J3 (131).

Replace and tighten hex nut and lockwasher (140, 142) that
secures A1A1J1 (136).: -

Tighten two flat-head screws (126) that secure RF Amplifier
center divider (133).

Replace RF Amplifier cover (132) by 'loosely inserting three
pan-head screws with lockwashers (127, 128) and four pan-
head screws with starwashers (130).

NOTE

RFI gasket should mesh neatly against the base plate
(109).

While pressing down and forward on cover, first tighten three
center screws, then four corner screws. ,

Reconnect W1 (5) to A1A1J1 (136).

RF Oscillator Board Assembly Removal (A1A3)

1.

Remove RF Section Assembly (Service Sheet B) and RF

. Section cover (procedure given above).

SERVICE SHEET A (Cont’d)
2. Remove W1 (5) from A1A3J1 (8).
Remove two hex nuts (4) with loclcwashers (6).

3
4. Unsolder two wires.

$§ CAUTION

~ Be careful not to damage the capacitors close to the
hex nuts. It may be necessary to grind down the

~ sides of the hex-nut driver to gain necessary clear-
ance from the capacitors.

RF Oscillator Board Assembly Installatr'on (A1A3)

1. Install the RF Oscillator Board Assembly (10) by reversing
the removal procedure, while observing the following consid-

erations.

§ CAUTION

Do not overtighten the hex nute. The mounting
" studs are easily stripped.

\

NOTE K
. When resoldering the two wires, it is important that
they be twisted.

Turret Assembly Removal (A1A4)

1. Remove the RF Section Assembly (Serv1ce Sheet B) and RF
Section cover (procedure given above).

2. Remove heat sink on transistor A1A3Q3.
3. Disconnect W1 from A1A3J1 (8).

4. Loosen two setscrews. (148) that secure turret to Turret
Assembly Shaft (95).

5. Turn turret halfway between ranges and gently slide it off of
the shaft.

3 CAUTION

Do not lzfr or pull the Turret A.ssembly by the induc-
tor coils. Be careful not to snag the coils on the RF
Oscillator Board.

Turret Assembly Installation (A1A44)

1. If the Frequency Tune capacitor or FM Modulator Board
Assembly (15) has been removed, it must be mstalled before
mstallatlon of the Turret Assembly.

2. If the RF Oscillator is in place, remove the heatsink on .

A1A3Q3 and remove W1 from A1A3J1 (8).

Power Supply Circuits (P/O A3, P/O A5)
@ SERVICE SHEET7

Service

SERVICE SHEET A (Cont’d)

3.

With the Turret Assembly (146) held in mld-
range position, carefully press it onto the Tur-
ret Assembly Shaft (95). The turret’s metal

ring should mate' with the contact (151).

i CAUTION :

Do not lift or pull the Turret Assembly
by the inductor coils. Be careful not to
snag the coils on. the RF Oscillator
Board.

Turn frequency dial to 270—520 MHz range.
Turn turret so that the inductor pins for
270—520 MHz range are touching the capaci-
tor contacts (inductor is metal plate, no wire).

Center inductor pins (in two planes) on capa-

citor contacts and tighten two allen setscrews
to shaft.

Check all ranges for proper contact of the in-
ductor pins yvith the capacitor contacts. The
minimum déflection of the contacts on any

range should be greater than or equal to

0.8 mm (1/32 inch). If adjustment is required,
loosen two pan-head screws (27) on capacitor

‘bracket and two pan-head 'screws (13) on FM

Modulator Board bracket. Make adjustment
by moving entire capacitor assembly just
enough so that the contact deflectlon is as
described above for all ranges.

- Replace heatsmk on A1A3Q3 and reconnect

W1 to A1A3J1.

FM Modulator Board Assémbly Removal (A142)

1.

4.

Remove RF Section Assembly (Service Sheet

B), the RF Section cover, and the Turret As-
sembly (procedures given above).

Remove two pan-head screws" (13) with star
washers and four flat washers (14, 16).

Remove two hex nuts (9) and lockwashers
(11).

- Unsolder two wires and remove board.

FM Modulator Board Assembly Insallation (A1A2)

1.

2.

8-26

If the Frequency Tune capacitor (19) has
been removed, it must be installed before in-
stallation of the FM: Modulator Board Assem-
bly (15).

Install the FM Modulator Board Assembly by
reversing the procedures for removal.

Model 8654B

§ CAUTION

Do not overtighten the hex nuts (9). The
‘mounting - studs are easily stripped.

Frequency Tune Capacitor Removal (A1C3)

1.

Remove RF Section Assembly (Service Sheet
B) and the RF Section cover, the RF Oscilla-
tor Board Assembly, the Turret Assembly,
‘and the FM Modulator Board Assembly. The
procedures are given above.

In order to prevent the need to restring the
dial, securely tape the dial cord to the tuning
capacn:or pulley (22).

Loosen two allen setscrews (20) that secure
the pulley to the tuning capacitor shaft and
lift pulley off. (Position pulley to maintain

~cord tension.) » |

‘Remove two pan-head screws (21) and lock
nuts (26) at the capacitor mounting bracket
(25) and remove capacitor.

- Frequency Tune Capacitor Installation (A1C3)
1. ’

Install the Frequency Tune Capacitor by.
reversing the procedures for removal. |

Rotary P.C. Swztch Assembly Removal (A1A5)

1.

Remove RF Section Assembly (Service Sheet
B).

Remove one pan-head screw (85) and lock-
washer (84) that secure A1A5 assembly to the
frequency plate (88).

Remove one self-locking machine screw (69)
that secures the switch shaft to the dial drum
shaft (125). Remove A1A5 assembly.

Rotary P.C. Switch Assembly Installation (A1A5)

Install the Rotary P.C.. Switch Assembly by
reversing steps 2 and 3 of the removal proce-
dure.

Set FREQUENCY RANGE (MHz) to the 10—
19 MHz range. Loosen the self-locking ma-

chine screw (69) in the rotary switch shaft

and set the spring contacts on the switch

- rotor straight up (instrument in normal opera- .
ting position).

Tighten the shaft screw (69) and reinstall the
RF Section assembly (Service Sheet B).

1




A1 RF Section Assembly Legend (Service Sheet A) -

A1 RF Section Assembly Legend (Service Sheet A)

A1 RF Section Assembiy I.egehd (Service Sheet A)

Reference

Item

1.

Item intion Reference intion Item Reference o
“No. (- Designator Description No. Designator Description No. | Designator Description
1 A1IMPSO RF Section Cover 1) A1MP43 = ' | Spring Washer 109 | A1MP83 Base Plate
2 A1IMP19 Back Damp Pad 56 - A1IMP39 Flat Washer 110 A1MPS86 Counter Gear Shaft
3 A1MP20 Cover Damp Pad Y A1MPS8 Retainer Ring 111 A1MP9 Spring Pin
4 | A1MP126 Hex Nut 58 AIMP63 ' | Pulley Bracket 112 A1IMP40 ~ Flat Washer
b | AWl Pickup Cable Assembly 59 A1MP116 | Machine Screw * 113 | A1MP85 Pulley Bracket
-6 A1MP107 Lock Washer 60 A1MP84 © | Cursor Guide Rod 114 A1MP42 Spring Washer
7 P/O A1W1 | Ferrite Washer - 61 A1MP85 Cursor Guide Rod 115 A1MP6 Push On Retainer
8 AlA3J1 RF Jack 62 A1MP124 Nylon Cable Clamp 116 A1MP7 Push On Retainer
9 A1MP115 Hex Nut - } 63 P1 Terminal Board 117 A1MP38 Spring Washer
10 AlA3 RF Oscillator Board Assembly 64 A1MP4 Push On Retainer 118 A1MP116 Machine Screw
11 A1MP22 Lock Washer 65 A1MP5 Push On Retainer 119 A1MP64 Pulley Bracket
12 A1MP44 - Flat Washer 66 - AlA5 Rotary P.C. Switch Assembly 120 A1MP91 Counter Shaft Assembly
13 A1MP100 | Machine Screw | 67 | A1A5MP2 | Spring Washer 121 | A1MP116 Machine Screw
14 A1MP102 Flat Washer 68 A1ASMP3 | Retainer Ring 122 A1MP41 Flat Washer
15 AlA2 FM Board Assembly 69 A1MP125 | Machine Screw 123 A1MP108 Grip Ring
16 A1MP102 Flat Washer 70 A1A5MP4 Flat Washer - 124 A1AL1J3 " RF Jack
17 A1MP72,73 | Capacitor Contact 71 A1A5MP4 Flat Washer 125 A1MPS89 Dial Drive Assemply
18 A1MP52,63 | Capacitor Damp Pad 72 A1A5MP4 | Flat Washer 126 A1MP111 Flathead Screw
19 Al1C3 Variable Capacitor 73 A1MP122 Hex Nut 127 A1MP110 Machine Screw
20 A1MP129 Setscrew 74 A1MP103" | Flat Washer 128 A1MP23 Lock Washer
21 A1MP101 | Machine Screw 75 A1IMP100 Machine Screw 129 | A1MPe68 Feedthru Shield Gasket
22 A1MP74 Capacitor Drive Pulley 76 A1IMP123 | Cable Tie 130 A1MP101" Machine Screw
23 A1IMP56 Nylon Cord 77 A1MP93 Dial Drum 131 Al1A1J2 RF Jack
24 A1MP17 Extension Spring 78 A1MP60 Cursor 132 A1MP71 RF Amplifier Cover
25 A1MP128 | Capacitor Mount Bracket 79 A1MP77 Frequency Shaft 133 | AIMP81 | - RF Amplifier Divider
26 '| . A1IMP104 Hex Nut with Lock Washer 80 3y A1MP94 Setscrew 134 A1MP109 Flathead Screw
27 AIMP105 | Machine Screw 81 A1MP127 | Setscrew 135 A1MPT9 RF Amplifier End Plate
28 A1MP103 Flat Washer - 82 A1MP18 Ball Drive 136 AlAlJ1 RF Jack
29 A1MP101 Machine Screw 83 A1MP3 Solder Lug 137 A1A1l RF Amplifier Board Assembly |
30 A1MP103 Flat Washer 84 A1MP98 . | Lock Washer 138 A1MPS80 RF Amplifier Shield
31 "A1IMP106 Metal Cable Clamp - 85 A1MPI7 Machine Screw 139 A1MP76 Output Amplifier Bushing
32 A1MP1 Solder Lug 86 A1MP121 Machine Screw 140 A1MP26 Lock Washer
33 A1MP109 | Flathead Screw 87 AlR2 Potentiometer 141 A1MP101 Machine Screw
34 AlC2 Capacitor 88 AIMP78 Frequency Plate 142 A1MP31 Hex Nut
35 - Al1FL2 Feedthru Filter 89 A1IMPi17 Machine Screw : , 143 A1IMP67 Feedthru Shield Gasket
36 AlFLS Feedthru Filter - 90 A1MP70 Potentiometer Mounting Bracket 144 A1MP115 Hex Nut with Lock Washer
37 Al1FL1 Feedthru Filter 91 A1MP119 Lock Washer " 145 AIMP66 Oscillator Chassis
38 Al1C4 Capacitor 92 A1MP118 Hex Nut 146 AlA4 Turret Assembly
39 A1MP82 Feedthru Shield 93 A1MP120 Set Screw . 147 A1MP100 Machine Screw
40 AlL2 Inductor 94 A1IMP75 + | Potentiometer Drive Pulley 148 A1A4MP1 Setscrew
41 AlR1 Resistor 95 A1IMP92 Turret Shaft Assembly 149 AIMP109 Flathead Screw
42 AlL1l Inductor 96 A1MP29 Hex Nut 150 AIMP27 Non-Metallic Washer -
43 A1MP114 Machine Screw 97 A1MP101 Machine Screw 151 A1MP61 Contact
44 A1MP62 Pulley Bracket 98 A1MP24 Lock Washer 152 A1MPS87 Threaded Plug
45 A1MP69 Braid Clamp - 99 A1MP10 Flex Tubing 153 AIMP11 - " Flex Tubing
46 - A1MP109 | Flathead Screw 100 A1MP2 Solder Lug 154/ | A1MP32 Setscrew
47 A1MP116 Machine Screw 101 A1MP30 Hex Nut 155 A1MP48 Silicon Rubber Damp Pad
48 A1MP54 RFI Braid 102 A1MPI8 Lock Washer 156 A1MP14 Bushing ,
49 Al1FL7 Feedthru Filter 103 AIMP97 Machine Screw 157 A1IMP36 Flat Washer
50 A1FL6 Feedthru Filter 104 A1MP112 Flat Washer 158 A1MP55 Braid
o1 Al1FL4 Feedthru Filter 105 A1MP58 Leaf Spring 159 | A1MP96 Lock Washer
- 52 Al1C1 Feedthru Capacitor 106 A1IMP25 Lock Washer 160 A1MP99 - "Machine Screw
53 A1FL5 Feedthru Filter 107 A1IMP57 Detent Roller 161 | A1MP95 Machine Screw
4 AlFL3 Feedthru Filter 108 A1MP59 Detent Spring 162 A1MPS88 Threaded Plug
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Figure 8-24. RF Section Assembly Illustrated Pasts Breakdcwn

827




RF SECTION ASSEMBLY

‘ TOP VIEW VIEW 8
v
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P A L
viewc  CURSOR HERE IN STEP 4

Remove RF Section Assembly (Service Sheet B), RF Section cover, and
Al1A5 Rotary P.C. Switch Assembly (Service Sheet A). Remove retainer
ring, flat washer, and spring washer at right end of dial drum shatft.
Loosen dial drum setscrew and remove shaft and drum. (Item numbers in
parentheses refer to Figure 8-24.)

Remove screws (89) securing potentiometer bracket (90) to frequency
plate. Remove pot drive pulley (secured by two setscrews) and turn pot
fully cw. Loosen setscrews securing frequency tune capacitor pulley (22)
and turn capacitor fully cw. Cut 1.3 mm (5% ft.) of dial cord (A1IMP56).
Tie two large knots 12 mm (% in.) apart midway in the cord. Insert cord
in pot drive pulley slot, capturing knots in center hole.

Grasp pot drive pulley at slotted end. Wind one end of cord three full
tums cw around pulley. Grasp pulley at unslotted end keeping previous
turns in place. Wind other length of cord four full turns cw around
pulley and fix turns to pulley with tape. Mount pulley on pot shaft so
that pulley slot will be horizontal when installed pot is fully cw. Tighten
one pulley setscrew and reinstall pot..

Route 4-tum end of cord around two left side pulleys to cursor, pinch-
ing the cord between the pulleys and their brackets to maintain tension.

With cursor positioned just left of center track, feed cord through left |

cursor hole, 2 turns cw around pin, and through right cursor hole (see

View C). Pinch cord between right side pulley and bracket through hole
in base plate to frequency tune (large) pulley. Set large pulley so gap in-

upper edge is 456—90  ccw from position shown in figure above. Wind

CURSOR

B2

cord aroﬁnd pulley to the gap and tie cord to pin securely with a figure-

eight knot. The gap should be 45° cew from position shown above when
cord is taut. Tighten one setscrew on large pulley to hold cord, taut.

Feed second length of cord from pot pulley 2% turns cw and around

frequency shaft, placing each turn behind last. Route cord behind green
wire soldered to A1FL7, around center pulley, through hole in base plate
to frequency tune pulley. Wind cord one full turn ew around pulley to

' ,pulley gap. This turn should pass under the other end of cord but over its

own previous turn (see View B). Tie cord to spring and hook spring on
pin. Cord should have light tersion throughout.

Loosen setscrew in large pulley and lift pulley off capacitor shaft to
relieve cord tension slightly. Set cord previously pinched betweer pulleys

. and brackets onto pulleys. Replace large pulley on capacitor shaft, reliev-

ing cord tension by extending spring.

Loosen potentiometer pulley setscrew and remove tape over windings.

Tune cursor to right end of track. Insert allen driver into set screw in

pot pulley and apply slight tension as if to tune cursor beyond stop.

Tighten both setscrews. (This assures pot does not reach its cw stop

when cursor is tuned to high end of range.)

Replace dial drum and Rotary P.C. Switch Assembly. Perform"lfun_ing
Capacitor Pulley Adjustment (paragraph 5-21), and Frequency and

_Range Adjustment (paragraph 5-22). Replace RF Section cover and

perform ali FM adjustments (paragraphs 5-23 through 5-25).

Figure 8-25. Mudel 86548 Dial Stringing Procedure

SERVICE SHEETB

A1 RF Section Removal and Installation Procedures

1.

9.

10. Remove two flat-head screws from each end of the bottom

Remove all four instrument covers by removing 14 flat-head
screws. The covers are shown in Figure 6-1 (MP’s 1, 5, 8,

and 11).

Remove A5 FM Driver Board Assembly by carefully discon-
necting the ribbon cable connectors (at A5J1 and A5J2), and
extracting the board from the 18-pin edge connecior. The

" pins on the ribbon cable connectors are easily bent and
should be protected whenever removed from their sockets.

Loosen two machine screws that secure the meter bracket.
Remove one flat-head screw from the top of the trim strip
and one machine screw from each end of the strip. Care-
fully lift strip with meter off of the instrument. Be sure
the meter index is free of its hole in the right side frame

assembly. Slide meter off of trim strip and return it to the -

instrument.

{ CAUTION

Nince the meter is not secured, care must be taken
that it does not fall out when the instrument is
tilted.

Remove the FREQUENCY RANGE and TUNE knobs from
the front panel by loosening two allen screws each.

Disconnect semi-rigid cables W2 at J5 and W4 at A2J1 using
the combination wrench supplied with the instrument.

‘Remove two pan-head screws and ‘lockwaéhers that secure

the FM Driver Board support bracket. Remove bracket.

Remove two flat-head screws from each end of the top RF
Section Assembly support bar, and remove bar.

Stehd g

$ CAUTION

Bars on top and bottom of instrument support the
full weight of the RF Section Assembly. To avoid
damaging stress to semi-rigid coaxial cables W2 and
W4, disconnect cables at J5 and A2J1 before
removing support bars

Disconnect 12—pin printed circuit card from J1.

RF Section Assembly support bar and remove bar.

RF Section Assembly lllustrated Parts Breakdown (A1A1)
and Disassembly Procedures
SERVICE SHEETA

- Service

SERVICE SHEET B (Cont'd)

11.

Carefully lift out RF Section Assembly.

-NOTE

Whenever RF Assembly is out of the in-
strument, take care not to bend dial
cursor. It is also recommended  that
semi-rigid coaxial cables W2 and W4 be

- disconnected from the RF Assembly (at

AlA1J2 and A1A1J3).

RF Section Assembly Installation

: cAleom |

While working with and around the semi-
rigid coaxial cables in the generator, do
not bend the cables more than necessary.
Do not torque the RF connectors to
more than 0.5 Nm (5 inch-pounds).

Model 8654B

Install RF Section Assembly in the generator
by performing steps 2 through 11 of the re-
moval procedure in reverse order.

'MICROPHONICS

To minimize the possibility of micro-
phonics in the generator, perform steps
4 through 7 before replacing the instru-
ment covers.

MICROPHONICS

To minimize the possibility of micro-
phonics in the generator, perform steps
1 and 2 before installing the RF Section

Assembly.

1. Check that semi-rigid coaxial cables W2 and

W4 are firmly connected to A1A1J2 and
- A1A1J38.

2. Check that the four large pan-head screws
that secure the RF Section Assembly cover
are tight. |

/’;
a"f
/
/’)
/
/f"
8-28

Check that four rubber damper pads are in
place in the top and bottom support bars.

Check that semi-rigid coaxial cables W2 and
W4 are firmly connected at J5 and A2J1.
The cables should not be touching the RF
assembly casting, the Attenuator assembly
casting, or the FM Driver Board Support
bracket. The cables should be wrapped to-
gether at approximately 50 mm (2-inch)
intervals.

Check that the FM Driver Board bracket

holds the FM Driver Board securely. If not,
lift the board and press the bracket in. How-
ever, the bracket must not touch the semi-
rigid coaxial cables' or the RF connectors.

Check that the FREQUENCY RANGE and
Tune knobs do not touch the front panel as
they turn through their range.

Replace the four mstrument covers ensurmg
that all screws are tight.
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CHANGES

' SIGNAL GENERATOR

‘(|

MANUAL

™ MANUAL IDENTIFICATION

Model Number: 86548
Date Printed: March |

Part Number: 08654-90025

dnay

977

This supplement contains important information for'correcting manual errors and for
adapting the manual to instruments containing improvements made after printing the

manual.

To use this supplement, first, make all ERRATA corrections and then,all'appropriatu
serial number related changes indicﬁtod in the tables below.

SERIAL I’REI’IX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMIER MAKE MA’NUAL CHANGES
1811A ]
1842A 1-2
1244A 1-3
1849A 1-4
1920A 1-5
2011A 1-6
2121A 1-7
2231A 1-8
‘ | 2249A 1-9
‘II’ ] - '2315A =10
2339A 1-11 ]
»> 2341A 1-12
>> NEW ITEM
NOTE:

Manual changc supplements are revised as often as necessary to keep manuals as
current and accurate as possible. Hewlett-Packard recommends that you peri-
odically request the latest edition of this supplement. Free copies are avail-
able from all HP offices. When requesting copies, quote the manual identifica-
tion information from your supplement or the model number and print date from
the title page of the manual. L

Printed in U.S.R.

01 January 1984 | |
9 Pages Text )
2 Pages Illustyations \ ‘
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ERRATA

Model 8654B o © 08654-90025

~age i, Title Page:

Under SERIAL NUMBERS, change the first sentence to read as fcllicus:
This manual applies directly to instruments with serial lumber's
prefixed 1710A and 1733A.

Page 1-4, Table 1-1:

Under Frequency Modulation, change the External FK' Sensif vity
specification to read:

External FM Sensitivity (with FM vernier fully clo~kwise; .2

1 volt peak into 600 nhms yields maximum' peak deviaivion as
indicated in table beiow.

—-——-——--——--——---—-------—---‘-----Q-——--——-—----—— W D e MR D WD WS MR D S R AR AR @ W

FM Range (kHz) | Meter Scale | Maximum Peak De.iaticn (kHz) |
----------------- | | e
3 | 0-3 | 3.16 |

10 | 0-10 | 10 |

30 | 0-3 | 31.6 !

100 | 0-10 | 100 |

Under GENERAL CHARACTERISTICS, chenge Power specifications to reaa:
Power: 100 or 120 volts (+5%, -10%) from 48 to 44C Hz; or 220 or

240 volts (+5%, -10%) from 48 t0 66 Hz. Power consumption is 2% VA

maximum. 2.29m (7 1/2 ft) power cable turniahed with mains plug to
match destination requirements.

Page 2-1, paragraph 2-7:

Change the first sentence to reed.
"The 8654B Signal Generator requires a power source of 100 or
120 volts (+5%, -10%) from 48 o 66 Hz, single phase "

In Figure 2-1, add the following after the third seant nce:

To avoid the possikility of hazardous eleetrxcal
shock, do not operate this instrument at line
voltages greater than 126.5 Vac with line |
frequencies greater than 66 Hz (leakage currents
at these line settings may exceed 3.5 aA).

-~ .
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Model 8654B
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08654-90025

ERRATA {cont’d)
Page 2-1, Paragraph 2-9:

Add the following under NOTE:

Two fuses are supplied with each instrument. One fuse has the
proper rating for 110/120 Vac line operation; the other fuse is
rated for 200/220 Vac operation. ,

One fuse is installed in the instrument at the time of shipment.
The rating of the installed fuse is selected according to the line
voltage specified by the customer. If the voltage is not specified,
the rating of the installed fuse will be selected according to the
country of destination.
Page 5-15, paragraph 5-23:
Add the following as step 10:
"10. Remove jumper wire between ASTP8 and A5TP12."
In step 11, change the voltmeter reading to 0.60 #+ 0.10 Vde.
In step 12, change the adjustment voltage to 0.00 + 0.10 Vde.
In step 16, change the voltage at A5TP8 to + 0.10 Vde.
Page 6-6, Table 6-2: .
Delete the AlAl 08654-60022 and 08654-60051 listings. (Restored
08654-60022 and 08654-60051 Board Assemblies no longer available).

.

AlAl: For recommended replacement, see CHANGE 3.

NOTE

When replacing AlAl, part number 08654-60002 or
08654-60050, replace RF Amplifier Cover, A1MP71
and order associated hardware AIMP130, A1MP131
and AIMP132. See CHANGE 3 for part numbers.

‘A1A1C1-3.5.6,11,13-15,17,18,22: For recommended replacement, see
CHANGE 10. . ‘

' A1A1Q6: For recommended replacement, see CHANGE 11.

Page 6-10, Table 6-2:
A3U3: Change Part Number to 1826-0092 and under the Description add:
(recommended replacement).
A3U4: For recommended replacement, see CHANGE 10.
Page 6-13, Table 6-2: |
ASUl and A5U8: For recommended replacement, see CHANGE 10.
A5U10: For recommended replacement, see CHANGE 12.

- Page 6-15, Teble 6-2:

Change Rl to HP Part Number 2100-2063 (CD5) RESISTOR-VAR CONTROL CCP 1K
10% LIN.

Page 6-17g Table 6-2:
Add MP67 08654-00057 COVER, TRANSFORMER (MP66 not assigned).
Add MP68 7120-7032 LABEL, SAFETY (CD5). o

MP26: Change Part Number to 0370-3051.
MP39: For recommended replacement see CHANGE 9.

W
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Model 86548 . | o | . 08654-50025

ERRATA (cont’d) | . | . .

Page 8-19, Figure 8-15, Service Sheet 4 (schematic): . | |
In the lower right hand portion of the schematic change the¢ off-pagze
~indicator 3 U to 3 H. :
In the center portion change U3A part number to 1826-0092. -

Page 8-23, Figure 8-19:
P/O A5 FM Driver Board Assembly Component Locations. In tie center >f
the board, change the following designations:
R52 becomes R54 | ,
R51 becomes R52 | ‘
R54 becomes R51

Page 8-23, Figure 8-20, Service Sheet 6 (schematic):
Add pin number "11" to the junction of A5J2 and AlA5P2 foi the line

labeled "+29.4V R ".

:}')




| Model 86548 08654-90025

CHANGE 1

Page 6-9, Table 6-2: |

Make the following changes to the A3 listings::
Add A3C30 0180-2214 CAPACITOR- FXD 90 UF +75 -10% 16 VDC AL.

. Delete CR1 and CR2.

. Add CR19-CR26 1901-0327 DIODE-PHR RECT 200V 1A 6US.
~ Page 8-25, Service Sheet 7 (component locations):
| Replace Figure 8-21 with the attached Figure 8-21. P/0O A3 Control
- Power Supply Board Assembly Component Locations (P/O CHANGE 1).
\__gg 8-25, Service Sheet 7 (schematic): ,

Make the following changes to the A3 Assembly.
Add C30, 90 uF, across VR2 with the positive polarity connected to
the +5.2V line.

- Delete the dashed line around CR1 and CR2.

- Change the reference designators of CR1A-D and CR2A- D to the

' following:

\Change CR1A to CR19.
Change CR1B to CR20.
Change CR1C to CR21.
Change CR1D to CR22.
Change Ch.’A to CR23.
Change CR2B to CR24.
Change CR2C to CR25. |
Change CR2D to CQ26. , | ‘

. 4 CHANGE 2

Page 6-9, Table 6-2:
Change A3C12 to 0180-1746 CAPACITOR -FXD 15 UF + 10% 20 VDC TA (CD5).
Page 8-25 Service Sheet 7 (schematic):

Change A3Cl12 to 15 vuF.
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: < e |7
#1a1C4 | (See IAICE selection) If the AIAL RF . | 0-6.8 pF 3
- and | Amplifier Assembly has keen repaired,
Al1A1L3 | selection of AlAlC4 and L3 may be
I

I

I

I

. N
necessary in order to acaieve the proper |

| RF output level. Check the output level |

| ,l at the rvear panel AUX RF OUT connector. |

| If the output level at tne high end »r |

i the 270-520 MHz range is lower than the |

| published specificaticn, adjust AlAlLR |

| by increasing the spacing between its I

l tnuras, which ircreases the power output. |

ﬁ( | Adjus* AlALL3 until the AUX RF OUT level |
.| is just within specified 1imits. |

» | 'Excessive power may cause the second |
| harmoric to be cut of specification. Ir |

| after adjusting tke inductor, the level |

| i3 stil? »ui of speci'ieation, increase |

| AlAIC4 nne standa-d value and repeat |
| aljustment of A’.L1L3. Psrform Harmonice i

| Listortion Test (veragrap: 4-14) and |

| Output Leves Flatneus Test (paragraph |

| 4-18) | , |

Pdg\. 6"‘5: 'Iable 6“ ‘
! Change AIMP71 to 08654-00060 (CD4).
Page 6-6 und 6-7, Table 6-2:
Add AIMP1 30 0540 0130 SCREW-MACH 2-56 .375-1IK-LG PAN-BD-POZI (CD1).
Add AIMF131 2i90-0890 WASHMER-LX HLCL NO.2 .0838-IN-ID (CD1).
\Add AlMP132 3050-0C98 WASHER-FL MICL NO.2 -004-IN-ID (CD6)
Change 1l1Al (08654-60002) to 08654-60092. |
Change AlAl (08654-60050) tc 08654-60093. :
Change AlAlC4 to 0160-3872 CAPACITOR-FXD 2.2 PF 25 PF 200 VDC CER
(Cbo).
Add AlA1CR6 and CR?7 1901-0050 DIODE SNITCBING 8CV 200 MA 2NS DO-35
(CD3).
Change A1A1L3 to 08654-80002 INDUCTOR RF 35 NH (CD2) and add an
asterisk (1ndicatin¢ a factory selected value).
Under A1A1Q4, Q5, 06. and Q7, chnnge 1205-0C37 to 1205-0358 THERMAL
- LINK SGL Tn-12-PKG (cp8).,
Add AlAlVRl and VR2 19oz-0579 momz-zrm 5.11V 5% D3-15 PD=1N TC=.009%
(CD3).
Pare 9-17, Table 6-2:
Change MP60 to 4040-1083 COVER POWER MODULE (CD8)
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CHANGE 3 (cont’d)

Page 8-15, Servioe Sheet 3 (compgnent locations): .
‘Replace Figure 8-10 with the attached Figure 8-10. AlAl RF
Amplifier/ALC Board Assembly Component Locations (P/0 CHANGE 3).

__ge 8-15, Service Sheet 3 (schematic)
Change AlAl1C4 to 2.2 pF
Change AlAlL3 to 3.5 nH and add an asterisk (indicating factory
selected value).
Replace appropriate. portion of the schematic diagram with the attached
‘partial schematic. P/O Figure 8-11. RF Amplifier/ALC Assembly
Schematic Diagram (P/0 CHANGE 3). \

Page 8-26, Service bheet A (Al RF Section Disassembly and Reassemblx :

Proceduresi
Under RF Amplitier/ALC Board Assembly Removal (A1Al), add the following
as the first sentence in step 2:
"Remove four machine ccrews (123A) with washers (123B, 123C) that
secure the thermal links to the RF Amplifier cover. .
Under RF Amplifier/ALC Board Inatallation (AlAl), ada the foLlowing as v
the second sentence in step 8: | |
"Replace and tighten the four machine screwe (123A) with washers (1233
123C) that secure the thermal 1inks to the RF Amplirier cover, “’n S

Page 8-27, Service Sheet A (legend): |
Add the following to the Al RF Section Assembly legend ,'
Item Number 123A A1IMP130 Machine Screw. g

‘ | , Item Number 123B A1MP131 Lock Washer.

Item Number 123C A1MP132 Flat Washer.:

Page 8-27, Service Sheet A, Figure 8-24: | |
Replace appropriate portion of Figure 8-24 with the attached partial
figure, P/0O Figure 8-24. RF Section Assenbly Illuatrated Parts
Breakdown (P/0 CHANGE 3). ‘

CHANGE 4

Page 6-15, Table 6-2:

Change R8 to 0698-3162 46. 4K 1% .125H F TC=0+100 (CDO)
Page 8-25, Service Sheet 7 (schematic):

Change R8 to 46.6k.

CHANGE 5

Page 6-15, Table 6-2: | , | o
Change S1 to 3101-U415 SWITCH-SL DPDT MINTR .5A 125 VAC/DC (CDO).
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CHANGE 6 . | o cae

Pa e 6-10 Table 6-2:
Change A3U4 %o 1826-0547 IC 0” AP DUAL 8-DIP-8 (PD,)
: Page 6-13, Table 6-2: |
- Change A5Ul1, U8 and Ul0 to 18:6-0547 IC OP AhP DUAL c-DIP-8 (CD3).
| Page 8-19, Service Sheet 4 (scheme®ic): . .
- Change A3U4 to 1826-0547. X
 The physical location of capac*tor C] has been changed. Cl is no
longer soldered directly to swi%ch S1, but is ros mounted on a soldar
lug which is attached to the Attenua LOr support bracket.

)

: . NOTE
Ty Tnis change does not af’ect the schematxc diagram.

. age '8-21. Service sheet 5 gschggg_ﬁ

Change A5U1 to 1826-0547.
Page 8-23, Service Sheet 6 schemati»)
Change A5UB and A5010 to 1826-05~7

CHANGE 7 o o 5_4' o

,‘Page 6-6, Table 6-
' ‘Add AlAlEl 9170~ 0847 FERRITE BEAD (CDJ)

h -Page 6-10, Table 6-2: ‘, ‘

) " Change AJR44 to 0698- 3159 nss‘srna 25. 1r 1250 F TC= N+100 {(CD%).
A ~ Change A3R45 to 2100 3355 RESISTOR MR 100X 10% C SIDE ADJ 1 TRN
) (CDO). - |
S Page 8-15, Service Sheet schenatic .
| L Add 'AlAlEl ferrite bead on the Q; end of Rl4 N C - b
\ " Page 8- Page 8-19, Service Sheet 4 gschemat‘c} e o -
Change A3R44 to 26.1k. . e . | .
| j ~ Change A3R45 to 100k, o | '“ .

CHANGE 8

| Page 6-14, Table 6-2 (Replaceable Parts): x L AR L
Delete AGA1RG, part number 0633-0275. R | e
Add A6AlL3 9100- 2249 INDUCTOR RF-CH-MLD 150 NH 10% -105DX.26LG (CD1).

| Page 8-17, Service Sheet 3A schemtic):
o In "LIMITER" portion of Aéil REVEBSE POWNER PROTECTON BO&RD ASSEMBLY

Schematic, replace 2.7 ohm resistor R6 with 150 nH inductor L3. . |
‘Replace R6 in A6Al Component Locator (Figure 8-12) with L3. e T

CHANGE 9

Page 6-17, 'Table 6-2: - | o B
Change MP39 to 0370*3056 KNOB (FREQUENCY RANCB)




' >

“‘Model.8654B . AR 0805490025

CHANGE 10 - Serial Prefix 2315A
Page 6-6, Table 6-2: |
- Chaihge A41A1C1-3,5,6,11 13 15,17,13,22 to HP Part Number 0160-5759

© (CD6) CAPACITOR~FXD .OLUF +-20% LOOVDC CER.

Change AlAlC? to HP Part Number 0160- 4077 (CD9) CAPACITOR -FXD .0lUF .
+-20% 50VLC CER.
Page 6-10, Table 6-2:
Change A3U4 to HP Part Number 1826-0785 (CD1) IC OP AMP LOW-BIAS~H-IMPD
DUAL 8-DIP-C.
Page 6-13, Table 6-2:
Change A5U1,8 and 10 to HP Part Number 1826-0785 (CD1). IC OP AMP
LOW-BIAS-H-IMPC DUAL 8-DIP-C. ' '
Page 8-19, Service Sheet 4 ‘(schematic):
Change A3U4 to 1826-0785.
Page 8-21, Service Sheet 5 (schematic):
Change A5U1 to 1826-0785.

Page 8-23, Service Sheet 5 schematic):

Change A5U8,10 to 1826-0785.

'cuaucx 11

Page 6-6, Table 6-2:
Change the first Al1A1Q6 entry to "5086-4218 HP-21 TO-72 PKG.” Delete
. the phrase, "(OPTION 003 ONLY)."
Delete the second AlA1Q6 entry. Do not delete the A1A1Q6 heat sink
entry.

| Page 8- 15l Service Sheet 3 (schematic)

'‘Under NOTES change NOTE 5 to read as follows:
5. PART NUMBERS FOR A}AIQG AND Q7 ARE:

) : I )
A1A1Q6 | : -
"ALL INSTRUMENTS 5086-4218 o ,

A1A1Q7
J. EXCEPT OPTION 003: 1854 0696
,  OPTION 009 ONLY: 5086-42;8

CHANGE 12 g o o

’1

Page 6-1 13, Table b-2: - o )
“ Change A5U10 to HP Part Nunber 1826-0111 (CD7) IC OP ANP GP DUAL IO 99
PKG. |

Page 8-23, Service Sheet, 6 ﬁaegenaticz coo | . .
Change' A5U10 bo 1826~-0111. | j ! L
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' ~ Figure 8-21. P/0 A3 Control/Power Supply Board Asaimhiy Component Locations (P/O Change 1) -

A1A1 ASSEMBLY
MTR -10V +20V A o B

Figure 8-10. A1A1 RF Amplifier/ALC Board Assemhly Component Locations (P/ll‘(!lnngi 3)
2 .
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y - P/0 Figure 8-19. RF Section Assambly iHustrated Parts Greskdowe (P/0 Change 3) ‘
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